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BACHELOR OF SCIENCE
Duration: 36 Months (3 Years)
Eligibility: 12th Pass from PCM

COURSE STRUCTURE OF B.SC (PCM) SEMESTER Ist

: External Credit Allotted
Course Details ASSpsemant Internal Assessment Distribution Credits
Total Major Minor Sessional*** Sumb,jsia
i T| P e i
Course Code| Course Type Course Title Marks | Max | Min | Max | Min | Max | Min L Distributio
Marks | Marks | Marks | Marks | Marks | Marks n
Theory Group
3CBCA201 Ability Basic Information Computer 50 25 08 10 04 15 06 1.1 2
Enhancement Technology - 1
Ability .
3HBHL101 o=l 99T 3R W 50 25 08 10 | 04 | 15 | 06 | 2| - | - 2
Enhancement
Physics - |
3SBPH103 | Core Course | (Mechanics,Oscillations and | 100 50 17 20 08 30 12 4 | - - 4

Properties of Matter)

Chemistry -1 (Physical
3SBCH104 | Core Course Inorganic 100 50 17 20 08 30 12 4 | - - 4
& Organic Chemistry)

Mathematics-1 (Algebra,

3SBMA105 | Core Course . 150 75 25 30 12 45 18 4 12| - 6
Trigonometry & Geometry)
' Term End Lab <
Pragtical Group Practical Exam | Performance B
Physics - I (Mechanics,
3SBPH103 Practical |Oscillations and Properties of| 50 25 08 25 08 - - -l -] 2 2
Matter)
Chemistry -I (Physical
3SBCH104 | Practical Inorganic 50 25 08 25 08 - - -l -12 2
& Organic Chemistry)
Grand Total 550 1512 | 5 22

*Minimum Passing Marks are equivalent toGradeD L- Lectures T- Tutorials P-Practical

**Major- Term End Theory / Practical Exam

***Minor- Pre University Test

****Sessional weightage - Attendance 50%, Three Class Tests/ Lab Performance Assignment 50%
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BACHELOR OF SCIENCE
Duration: 36 Months (3 Years)
Eligibility: 12th Pass from PCM

COURSE STRUCTURE OF B.SC (PCM) SEMESTER IInd
; External Credit Allotted
Course Details Assesgmient Internal Assessment Distribution| Credits
Total Major Minor Sessional*** Subject
Course Code| Course Type Course Title Marks | Max Min Max | Min Max Min |L|T|[P | wise
Marks | Marks |Marks | Marks | Marks | Marks Distribution
Theory Group
3HBEL201 |, Ability English Languageand | ¢ | 5o | o0 | 1071 04 [ 15 | 06 |2]. 2
Enhancement Indian Culture
Ability Fundamental of
3MBFE101 - Entrepreneurship 50 25 08 10 04 15 06 (2] - 2
Physics - II (Mathematical
3SBPH203 | Core Course | Background, Electrostatics| 100 50 17 20 08 30 12 | 4| - 4
and Steady)
Chemistry -II (Physical
3SBCH204 | Core Course Inorganic & Organic 100 50 17 20 08 30 12 (4 - | - 4
Chemistry)
Mathematics-II (Calculus,
3SBMA205 | Core Course | Differential Equations & | 150 75 25 30 12 45 18 (4] 2] - 6
Vector Calculus)
: Term End Lab .
Practical Group Practical Exam | Performance Sessional
Physics - II (Mathematical
3SBPH203 | Practical |Background, Electrostatics| 50 25 08 25 08 - -l -1 2 2
and Steady)
Chemistry -II (Physical
3SBCH204 | Practical Inorganic & Organic 50 25 08 25 08 - -l -] 2 2
Chemistry)
Skill Courses Sessional
Skill Skill Enhancement Elective 50 ) i ) i 50 20 [1]-]1 2
Enhancemen Course-I
Grand Total 600 17| 2 | 5 24

*Minimum Passing Marks are equivalent toGradeD L- Lectures T- Tutorials P-Practical
**Major- Term End Theory / Practical Exam

***Minor- Pre University Test

****Sessional weightage - Attendance 50%, Three Class Tests/Lab Performance Assignment 50%

*****Skill Elective I - Any other course being offered in this semester as per the list given at the end of cours
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BACHELOR OF SCIENCE
Duration: 36 Months (3 Years)
Eligibility: 12th Pass from PCM

COURSE STRUCTURE OF B.SC (PCM) SEMESTER IlIrd
: External Credit Allotted
Course Details Assessment Internal Assessment Distribution Credits
Course Total Majar Minor Sesf::nal Sl\:\lz)i]sza
Code Course Type Cul ol Marks| Max | Min | Max | Min Max | Min ol a8 & Distributio
Marks| Marks |Marks| Marks | Marks | Marks n
Theory Group
Ability [ S v e
3HBHL302|Enhancemen SR Ll 50 25 08 10 04 15 06 | 2| - |- 2
t
Ability : s
3CBCA502 |[Enhancemen| . basic Information | 5o | 55 | g8 | 19 | 04 | 15 | 06 [1|-|1| 2
" Computer Technology - 11
Physics - 1II (Kinetic
3SBPH303 | Core Course| 1 ¢0™Y of Gases, Thermo- 44 | o5 | 47 | 50 | og | 30 | 12 |4|-|-| 4
dynamics and Statistical
Mechanics)
Chemistry -1II (Physical,
3SBCH304|Core Course| Inorganic & Organic 100 | 50 17 20 08 30 12 (4| - |- 4
Chemistry)
Mathematics-III (Calculus,
3SBMA305| Core Course | Differential Equationand | 150 | 75 25 30 12 45 18 (4| 2| - 6
Mechanics)
: Term End Lab >
Practical Group Practical Exam| Performance Sessional
Physics - III (Kinetic
3SBPH303| Practical Theoryof | 50 | 25 | 08 | 25 | 08 | - - -] -f2] 2
Gases, Thermo-dynamics
and Statistical Mechanics)
Chemistry -1II (Physical,
3SBCH304| Practical Inorganic & Organic 50 25 08 25 08 - - -1 - 12 2
Chemistry)
Skill Courses Sessional
Skill Skill Enhancement
Enhancemen Elective 50 - - - - 50 20 (1] -1 2
t Course-II
Grand Total 600 17| 2 |5 24
*Minimum Passing Marks are equivalent toGradeD L- Lectures T- Tutorials P- Practical

**Major- Term End Theory / Practical Exam

***Minor- Pre University Test

****Sessional weightage — Attendance 50%, Three Class Tests/ Lab Performance Assignment 50%
**+x3:xSkill Elective II- Any other course being offered in this semester as per the list given atthe end of
course structure. . }é/
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BACHELOR OF SCIENCE
Duration: 36 Months (3 Years)
Eligibility: 12th Pass from PCM

COURSE STRUCTURE OF B.SC (PCM) SEMESTER IVth

. External Credit  |Allotted
Course Details p es—— Internal Assessment Distribution | Credits
I : Sessional Subject
Major Minor ;
Course ) Total ey wise
Code |COUrseType Comie Pile Marks| Max | Min | Max | Min | Max [Min | “ | T | P |Distribu
Marks | Marks |Marks| Marks | Marks [Marks tion
Theory Group
Ability }
3HBEL402|Enhanceme| CU8lishLanguageand | o | oo | 0|1 ) 15 |06 |2(-]|-| 2
- Scientific Temper
Ability
3HBHP401| Enhanceme| Human Values & Ethics | 50 25 08 10 04 15 06 (2] - - 2
nt
Physics - IV (Group
3SBPH403 |Core Course| Waves, Acoustics and 100 50 17 20 08 30 12 | 4| - - 4
Optics)
Chemistry -1V (Physical
3SBCH404|Core Course| Inorganic & Organic 100 | 50 17 20 08 30 12 [ 4| - | - 4
Chemistry)
Mathematics-1V
(Advanced Calculus,
3SBMA405|Core Course|  artial Differential |5, | o 1 o0 g0 0 ) e g 4o ] L]
Equations, Complex
Analysis and Abstract
Algebra)

Term End Lab

Eractical Group Practical Exam| Performance Sessipoal
Physics - IV (Group
3SBPH403| Practical Waves, Acoustics and 50 25 08 25 08 - - -1 -] 2 2
Optics)
Chemistry -1V (Physical
3SBCH404| Practical Inorganic & Organic 50 25 08 25 08 - - =\l = I 2 2
Chemistry)
Grand Total 550 16| 2 | 4 22

*Minimum Passing Marks are equivalent toGradeD L- Lectures T- Tutorials P-Practical

**Major- Term End Theory / Practical Exam

***Minor- Pre University Test

****Sessional weightage - Attendance 50%, Three Class Tests/ Lab Performance Assignment 50%
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BACHELOR OF SCIENCE
Duration: 36 Months (3 Years)
Eligibility: 12th Pass from PCM

COURSE STRUCTURE OF B.SC (PCM) SEMESTER Vth
Credit
Course Details AsEs ’;t;r;z]nt Internal Assessment Distrrilbuﬁo ?:][l_:;t;sd
Course Total Major sl Sesflgnal Sl\fi]sia
Cods | ComseType CourseTile  iarks Max | Min | Max | Min | Max | Min | ©| T | P | pistributi
Marks | Marks | Marks |Marks|Marks| Marks on
Theory Group
Ability . :
3SBES501 Environmental Studies | 50 25 08 10 04 15 06 (2] - |- 2
Enhancement
Ability Introduction to soft skill
3HBEL501 & Team 50 25 08 10 04 | 15 06 (2| - |- 2
Enhancement iy
Building
Discipline Physics - V
ey Specific (Select any one from | 100 50 17 20 08 30 12 |4 - |- 4
Elective | below Given Electives)
Discipline Chemistry -V
b Specific (Select any one from | 100 50 17 20 08 30 12 |4 - |- 4
Elective | below Given Electives)
Discipline Mathematics-V
g Specific (Select any one from | 150 75 25 30 12 45 18 (4|2 |- 6
Elective | below Given Electives)
: Term End Lab :
Practical Group Practical Exam | Performance pesstgngl
ks Practical Physics - V 50 25 08 25 08 - - -l -2 2
Ty Practical Chemistry -V 50 25 08 25 08 - - - -
Skill Courses Sessional
Skill Skill Enhar.lcement
X Elective 50 - - - - 50 20 |1 -1 2
Course-III
Grand Total 600 17| 2 |5 24

*Minimum Passing Marks are equivalent toGradeD L- Lectures T- Tutorials P-Practical

**Major- Term End Theory / Practical Exam

***Minor- Pre University Test

****Sessional weightage - Attendance 50%, Three Class Tests/ Lab Performance Assignment 50%

*xxxxSkill Elective I11- Any other course being offered in this semester as per the list given at the end of course strutiaﬂ:e.
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BACHELOR OF SCIENCE
Duration: 36 Months (3 Years)
Eligibility: 12th Pass from PCM

COURSE STRUCTURE OF B.SC (PCM) SEMESTER VIth

. External Credit Allotted
Course Details [ ——— Internal Assessment Distribution | Credits
o Total Major Minor Sessional*** Sl\:?ijsia
ourse ) 0
Code Course Type Ciurze Title Marks | Max | Min | Max | Min Max Min LT E Distributio
Marks | Marks | Marks | Marks | Marks | Marks n
Theory Group
< Physics - VI
FERE S elc):zisi?%ll?ciive ( Select any one from 100 50 17 20 08 30 12 (4] - | - 4
P below Given Electives)
: ’ Chemistry -VI
s Discipline | selectany onefrom | 100 | 50 | 17 | 20 | o8 | 30 | 12 |al. | . 4
Specific Elective . .
below Given Electives)
Discipline Mathematics-VI
s i ( Select any one from 150 75 25 30 12 45 18 (4| 2 6
Specific Elective ; .
below Given Electives)
; Term End Lab :
Practical Group Practical Exam | Performance Sessional
saws Practical | ysics ~ VI (Blective-ll) g 5 | og o5 | 0 | - - -] -l2]| 2
3 Chemistry -VI
seokokok = B - "
Practical ( Elective-11) 50 25 08 25 08 2 2
Research | Project/Internship/Fiel
Component d work & Viva Voce 180 al i i i S0 20 |- -4 4
Grand Total 550 12 2| 8 22

*Minimum Passing Marks are equivalent toGradeD
**Major- Term End Theory / Practical Exam

***Minor- Pre University Test
****Sessional weightage - Attendance 50%, Three Class Tests/ Lab Performance Assignment 50%

***Compulsory Project/Dissertation/ Internship with choice in an

presentation certificate in related discipline.
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*Note - Students need to select any one pa

SPECILIZATION WITH ELECTIVE

Fifth and Sixth semester of B.Sc. (PCM)

per from below mentioned three papers from Each Group Elective’s for

ELECTIVES FOR SEMESTER 5tu

ELECTIVES FOR SEMESTER 611

Cg:;:e Course Type List of Electives Course Code| Course Type List of Electives
GROUP ELECTIVE -1 GROUP ELECTIVE -IV
s o g Physics-V (Quantum Discipline . ;
3SMPH503 DSCIND. |y haples Atomic, Molecular | 3SMPH603 Specific Physics-VI (Solid State
Specific Elective-] z ; Physics, Electronics and Laser)
and Nuclear Physics) Elective-I
Discipline . : Discipline :
3SMPHS04. |Specific Elective-| PTYSIeSV (Astro Physics & 1y pyco, | "g SR | Physics-VI (Nano Technology
Atmospheric Science) : and Material Science)
II Elective-II
GROUP ELECTIVE -11 GROUP ELECTIVE -V
Discipline Chemistry —V ( Physical Discipline Chemistry-VI ( Physical
3SBCHS503 Specific Iglective-l Inorganic and Organic 3SBCH603 Specific Inorganic and Organic
p Chemistry) Elective-I Chemistry)
Discipline ; g Discipline :
3SBCHS04 |Specific Elective- Chem‘gg ;T‘és(t““;“smal 3SBCH604 |  Specific Chemc‘;“zl'.v ! O)‘Jam'
11 Y Elective-II emistry
GROUP ELECTIVE -III GROUP ELECTIVE -VI
Discipline Mathematics-V (Real Analysis, Discipline  |Mathematics-VI (Metric Space,
3SBMAS03 Specific }glective-l Linear Algebra & Discrete 3SBMAG603 Specific Numerical Analysis &
P Mathematics) Elective-I Statistics)
Discipline |y 1o thematics-V (Ring Theo DSBS || etz VT Bz St
3SBMAS04 |Specific Elective- . & 1700 | 3SBMAG04 | Specific SRS VL Ay e
1 and Linear Algebra II) Elective-II Theory)

\
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SKILL ENHANCEMENT ELECTIVE

COURSES
Non-Technical
lective No. Department/ Faculty Name
Faculty of Information Technology
| SCIT 201 Data Entry Operation 2(1+0+1)
11 SCIT 301 Multimedia 2(1+0+1)
I11 SCIT 501 Web Designing with HTML 2(1+0+1)
I\ SCMIT 201 Web Development 2(1+0+1)
V SCMIT 301 LINUX 2(1+0+1)
Faculty of Management

I SMGT 201 Briefing and Presentation Skills 2(1+0+1)
11 SMGT 301 Resolving Conflicts and Negotiation Skills 2(1+0+1)
111 SMGT 802 Entrepreneurship Development 2(1+0+1)

Faculty of Commerce
I SCOM 201 Tally ERP 9 2(1+0+1)
11 SCOM 302 Multimedia 2(1+0+1)
I11 SCOM 803 Data Analyst 2(1+0+1)

Faculty of Humanities
| SHBA 301 Pursuing Happiness 2(1+0+1)
II SHBA302 Communication Skill and Personality Development 2(1+0+1)
111 SHMA301 Tourism in M.P 2(1+0+1)

Faculty of Science

I SSBI 301 Mushroom Cultivation 2(1+0+1)
I SSPH 301 House Hold Wiring 2(1+0+1)
111 SSPH 301 Basic Instrumentation 2(1+0+1)
IV SSPH 301 DTP Operator 2(1+0+1)
\Y% SSCH 301 Graphic Designing 2(1+0+1)

Faculty of Education
I SCBE 403 Understanding of ICTC (Information Communication 2(1+0+1)

Technology)
11 SCPE 201 Yoga Education, | 2(1+0+1)
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SEMESTER- 1*
Course: B. Sc. Maths
SUBJECT: BASIC COMPUTER & INFORMATION TECHNOLOGY-I

Py
DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

COURSE OBJECTIVE:
To educate students to analyze, design, integrate & managein formation systems using information technology.

Subject Code: 3CBCA201
Theory Max. Marks: 25
Theory Min. Marks:08

for

of Chemistr,

¢

versity
49511,

Unit Course Content Methodology Adopted
INTRODUCTION TO COMPUTER ORGANIZATION -I ICT based class room
History of development of Computer system concepts. Characteristics, | teaching, Group Discussion,
Capability and limitations. Case Analysis, Individual
Generation of computer. Types of PC’s Desktop. Laptop, Notebook. | Presentations

Unit Workstation & their Characteristics.

-1 | P/YeR NS &1 IReT FFex &1 i, drygex Ried
e, ﬁwmmﬁﬁmﬁ?ﬁ
BUDR, SEHCIIBIPR,GICIT & UHR, ACgd, db I e B
faRyaTy |
INTRODUCTION TO COMPUTER ORGANIZATION —II ICT based class room
basic components of a computer system Control Unit, ALU. Input/Output | teaching, Case Analysis,

Unit function and Characteristics,memory RAM, ROM, EPROM, PROM. Individual Presentation, Visit

o o - . : A to Venture Capitalists
-1 w“ii\d‘dd-ll‘l"I|$\r13|'1C¥7Iql‘<t{qch”4i\dflﬁki"ld>éiIHNGLIQNUI,Q)QIMQI"!C,Q.
Ty, $YC /¥TYe BeaRM AR I, #6379, 39, g Im,
q M, 3R I THR HHAN |
INPUT & OUTPUT DEVICES ICT based class room
Input Devices : Keyboard, Mouse, Trackball. Joystick, Digitizing tablet, | teaching, Case Analysis,
Scanners, Digital Camera, MICR, OCR, OMR, Bar-code Reader, Voice | Group Presentation
Recognition, Light pen, Touch Screen.
Output Devices: Monitors Characteristics and types of monitor, Video
Standard VGA, SVGA, XGA,
LCD Screen etc. Printer, Daisy wheel, Dot Matrix, Inkjet, Laser, Line
Printer. Plotter, Sound Card and Speakers.
Unit | 399 qRScye aEad 3Yc feasw: P, #1899, gdhdrd, %t/
- Sdies, RRERRT Sade, Wy, Red w1, THamsiiarg,
AR |
R R TR arR SRR TSEVGA, SVGA, XGA, Department of
LCD spi anfe, fiicd, Sof @, Sfc #fga, Shole, ofoR, dred Dr.C.v. Raman Upj
e @ler, arss dred (aeiay | “ota. Bilaspur (C, G)-
ICT based class room

Unit teaching, Case Analysis,

o= " Individual Presentatjon

.‘p Q! feespr® Head _ % \,6\5'2
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TRUSIEIT R Heieed Em fivg i Ry farsew
THfed Y, HIEXS U, SR e, 8¢ W $ecd Fadl
e, W, AN, WM. —WRAI- IR Y, WU $I=4,
SR, TR, — IR T

INTRODUCTION TO OPERATING SYSTEM : Introduction to operating | [CT based class room
systems, its functioning and types. basic commands of dos & Windows operating teaching, Case Analysis,

System. _ _ . ‘ Group Presentation
Disk Operating System (DOS) - Introduction, History and Versions of

DOS.

DOS Basices - Physical Structure of disk, Drive name, FAT, file & directory
stucture and naming rules, booting process, DOS system files.

DOS Commands - Internal - DIR, MD, CD, RD, Copy, DEL, REN,
VOL, DATE, TIME, CLS, PATH, TYPE etc. External CHKDSK, SCOPE,
PRINT DISKCOPY, DOSKEY, TREE, MOVE, LABEL, APPEND,
Unit | FORMAT, SORT, FDISK, BACKUP, MODE, ATTRIB HELP, SYS etc.

_V WWWWW@’TWWW ST T
Td UPR, SAYd faverd &1 91 wvis | S IRTaT—

fholihel IR e b, $Ea 79, Be, BEd UG SANGE)
waTTR vd AT e, g ufiea, S Rived wige |

SN PHTSIT—

3fdR&® HATVSEDIR, MD, CD, RD, Copy, DEL, REN, VOL, DATE,
TIME, CLS, PATH, TYPE af2 |

§I§d  HHAUSHCHKDSK, SCOPE, PRINT, DISKCOPY, DOSKEY,

TREE, MOVE, LABEL, APPEND, FORMAT, SORT, FDISK, BACKUP,
MODE, ATTRIB HELP, SYS a3 |

PRACTICALS:-

DOS:

DOS commands: Internal & External Commands.

Special batch file: Autoexec, Bar Hard disk setup. Windows 98:

Destop setting: New folder, rename bin operation, briefcase, and function. Control panel utility.
Display properties: Screen saver, background settings.

MS Word:

Creating file; save, save as HTML, Save as Text, Template, RTF Format. ’ S
Page setup utility: Margin settings, paper size setting, paper source, layout. j?/ //’/
Editing: Cut, past special, undo, redo, find, replace, go to etc. ‘ i

View file: page layout, Normal Outline, master document, ruler header, footer, footline, full screen.

+ Insert: break, page number, symbol, date & time, auto text, caption file, object, hyperlink, picture etc. ‘pr‘V
« Format: font, paragraph, bullets & numbering, border & 'shading, change case, columns.
» Table: Draw label, insert table, cell handling, table auto format, sort formula. Head
Department of Chemist
COURSE OUTCOME:- Srefkesor &;‘W ;G Dr. C.V. Raman Universit
\qwa.,n ot of Prysics Kota, Bilaspur (C.G.) - 4951

Student will be able to use computer system- e&s@'h\‘r@% @f&ll get kWedge about how se diffegent type of

operating system. Kota, N / p
X INDIA A
o | N 20

A
_ 0) N H.0.D
Deputy Registrar (Academ

] raity rLishce Deptt. of Mathematics

nr OV Raman U 31ty 0 University, | » o

pr. L.V, | : —ThvElaily I nan U"!"elbity
| 3 q“ ur, }'

¢ aan -
(C.G. ) India i, oh uopuf (C(J)



Training and Supportin
Institutions/universities,

Research and Academics,

System Analyst in State and Central
Research organization,Consultant in
Software firms,Quality Assurance and
Testing in Public and Private sectors,
Application Customization and
Development, Start own venture

Job opportunity Employability skill Local/National/UNDP Entrepreneurship
developed Goal Achieved Opportunity
Computer Operator, Office Assistant,

Learn basic’s of Computer,

omputations, Network, 2 .

Computations, Ne : No Poverty, Quality Education, CanSEmoRn

Internet and Programming . Computer Assistance
g Industry Innovation and A

Languages, Time, services.

Management, Speaking, Infrastruchire.

Cooperating, Presenting

. , ]

-

Head
Department of Charmistrv
Dr. C.V. Raman University

Wnty, Bilasou 150w - 499113

Dennty Reqictrar (Academic) { Wan

Dr. C.\V. Raman Unive
Kota, Bilaspur (C.G

AOld

. Biraspur (C.G)

3 . Deptt. of Mathematics

@,

. : Dr. C.V. Raman University
ience Kota, Silaspur (C.G.)
. Iversity

~) ”*'

N\ . H.0.D.
a .;g

tNDIA



\t«

a

Dr. C.V. Raman University
Kargi Road, Kota, Bilaspur (C.G.)

SEMESTER- 1* Subject Code: 3HBHL-101
Course: BSc. Math/Bio/Micro/Biotech Theory Max. Marks: 25
SUBJECT: f&=8) \re1 iR |xaen Theory Min. Marks: 08

UIGaHH & S ed:

1. faenfeial & g U9 @) 9aAT BT ANy AT |

2. B & g Wity &1 90 91 dF ygar |

3. UF—olEH, ¥R i@, 9Id Uceldd Ud AITGhR & $Ieel BT AP BT |

4. STR) RV, i@, UIRFIR®, ITdell, Todd, dgd, <o, faeeh wreel gearfe & s &t
RS BT |

Unit Unit wise course contents Methodology Adopted

HRA deaAT (F1ed) - U frren AR Td BT 74
ST TS ) AT - AT Hgledr o
SHE—q | WO GHRAT (FTed) - STAIR JA1E
EH T (FTeT)-  STAhSOT 7l AdleT
YT Y Hgear 3R 386 fafey &7

STTST-Sh1TeT
HEOT (fae) - srerd IAHeg Yerel
HHeCad I Ufshdr (Faw) - THYURT Rig R PiRiCI

P2 | e I (FETel) - S.AEHUT fe ‘T

fa=dt T Teg-HYeT
qiffies QTeaTdel
facmas UET &1 AT (ITcASUIL) - HETcAT el
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 1*

Course: B. Sc. Maths

SUBJECT: PHYSICS-I

(MECHANICS, OSCILLATIONS AND PROPERTIES OF MATTER)

COURSE OBJECTIVE:-

1. To understands applications of Newton’s Laws of Classical System.
- Understands the concepts of elasticity and viscosity

. Understands the damped and driven oscillators

- Gains and appreciations of surface phenomena.

E-S VSN S

Subject Code: 3SBPH103
Theory Max. Marks: 50
Theory Min. Marks: 17

Units Unit Wise Course Content Methodology Adopted
Mechanics:Laws of motion, centripetal acceleration, Coriolis | [CT & Green Board based
force and its applications. Kepler's laws. Gravitational law and Class Room Teaching,
field,. Gauss &Poisson’s Equation of Gravitational self- energy | individual presentation  and

Unit-I | System of. particles, Centre of mass, equation of motion, though Microscope
conservation of linear and angular, momentum, conservation of
energy,single stage and multistage rockets, elastic and inelastic
collisions.

Oscillations differential equation and its solution, kinetic and | ICT & Green Board based
potential  energy, simple  harmonic oscillations and its | Class Room Teaching,
Unit-II examples,spfing and mass ~system, Vibrations of a magnet, | individual presentation and
moments of inertia and their products, principal moments and axes, | though Microscope
Euler’s equations simple and compound pendulum tensional
pendulum, Helmholtz resonator,LC circuit. :
Superposition Of Harmonic Motion Superposition of two simple | ICT & Green Board based
harmonic motions of the same frequency along the same | Class Room Teaching,
line, interference, superposition of two mutually perpendicular | individual presentation and
Unit-IIl | simple harmonic vibrations of the same frequency, Lissajous | though Microscope
figures, damped harmonic oscillators, power dissipation, quality
factor and their examples, driven harmonic oscillator;
Properties of matter El thl%HOQk'S aw, elastic constants foran | ICT & Green Board based
lsatﬁﬁpxcsondbeamsksmupportegwat‘,b th the ends, cantilever, torsion | Class Room Teaching,
of a cylinder bending moments and s} earing forces. Kinematics of | individual presentation  and
Unit-IV moving fluids, equations of continuity Euler's equation, Bernoulli's | though Microscope
theorem, viscous fluids, streamline and turbulent flow, Poiseulle's ‘
law, Capillary tube flow, Reynolds number, Stokes law Surface %/
tension and surface energy. surface wetting.
ead
Motion of charged Particles in Electric and Magnetic Fields E as | ICT &D@aﬂmﬁ&ﬁgf QJQS .
an_accelerating field, electron gun, case of discharge tube, ling Class MNr MR‘&H’@%HH@{GFS'W
accelerator, E as deflecting field- (@) : “RO! | individual _presentation > and. :
Unit-V | Transverse B field; 180° deflection, mass s ectrograph. principles | though Microscope
of cyclotron. discovery of isotopes( elements of mass f
spectrographs,principle of magnetic focusing (lenses) 'yﬂu/, ~
A VP b
: —ibNessor & Head N
SE OUTCOMES:- s Depaient of Physics,
H 1o stydy the fundamentals of mechanics and (@sci]latibasnan University
dge about forces help the studefitin tﬂe‘mwn}k@.é') Pr 7
eptt Zof Sptertherknoyledg p At theis ity A
C.V. Rakhgrinfprmatiompvill teach the students about the rolllnﬁ\wﬁce&s is i or ‘:\ Raman
‘ota, Jitaspur (C.G.)  Depuly feg (C.G.), India " Kota, Bilaspur
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PRACTICAL:-

1.~ To determine the acceleration due to gravity (g) at a place with the help of Bar pendulum.

(Compound Pendulum).

To determine the acceleration due to gravity (2) at a place with the help of Kater’s reversible pendulum.
To determine the modulus of rigidity of given wire by Torsional Pendulum.

To determine the moment of inertia of a flywheel about its own axis of rotation.

To determine the moment of inertia of given body by using inertia table.

To determine the moment of inertia of given body by using inertia table with lamp and scale arrangement.
To study and prove the perpendicular axis theorem of moment of inertia by using inertia table. Iz = Ix + Iy
To determine the surface tension of a liquid by the capillary rise method.

9. To determine the co-efficient of viscosity of glycerine or castor oil by falling sphere method.

10. To determine the density of liquid by using steel balls and Teflon spheres.

I'l. To determine the fall time of different size spheres of same material.

12. To determine the Young’s Modulus of elasticity of the given sample material by bending. (Bending of Beam)
13. To study and verify the truth table of Basic, Universal & Compound Logic Gates.

PN W

Note:-
One experiment will be asked in the semester practical examination.

Job opportunity Employability skill developed Local/National/UNDP
Goal Achieved
Lecturer, scientist, | Developing Commercial awareness, Goal -04 (quality
Researcher, able to understand and manage Education)
Consultant. competition, able to plan different
course of action.

4

DI' C.\
KO
(C.G.)

NWony

amic) " H.0.D.
weraity eptt. of Mathematics
Dr. ,C"\/‘ Rgman University
Kota, Silaspur (C.G)

12?"'-—‘}
R\\

Head
Debartment of Chemiatr,

Or. C.V. Raman University

Né, waaspur (C.o.,

e



SEMESTER- 1*
Course: Maths/Bio/micro/biotech
SUBJECT: CHEMISTRY-I (Physical, Inorganic & Organic chemistry)

DR. C.V. RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

Course Objective:
e To develop an understanding on the basics of mathematical concept, gaseous, liquid and colloidal states.
e To understand chemical kinetics, structure bonding and stereochemistry.

w.e.f: session 2020-20:

Subject Code: 3SBCH 104
Theory Max. Marks: 50
Theory Min. Marks : 17

Units Unit Wise Course Contents Methodology Adopted
A. Mathematical Concepts : Logarithmic relations, curves stretching, | Usage of ICT techniques
linear graphs and calculation of slopes, Differentiation of functions like Kx, | (PowerPoint, PDF and video
ex, xn, sinx, logx; maxima and minima, partial differentiation and lectures), Google classroom
reciprocity relations. Integration of some useful/relevant functions; | and black board (traditional)
—_— permutations and combinations. Factorials, Probabili as per requirement of the
B. Gaseous States : [ Wi
pic.
Critical phenomenon : PV isotherms of ideal gases, continuity of
states, the isotherms of van der Waals equations, relationship between | Use of Mathematical Models
critical constants and vander Waals constants, the law of corresponding
states, reduced equation of states.
A. Liquid State : Intermolecular forces, structure of liquids (a qualitative | Usage of ICT enabled
description) Liquid crystals: Difference between liquid crystal, solid and | techniques (Power Point,
liquid. Classification, structure of nematic and cholestric phases. | PDF and video lectures),
Thermography and seven segment cell. Google classroom and black
Unit- | B. Colloidal State : Definition of colloids, classification of colloids. Solids | board (traditional) as per
1 in liquids (sols): properties- Kinetic, optical and electrical; stability of | requirement of the topic.
collonds protectlve action, Hardy- Schulze law, gold number. Liquids in
: Usage of Chemical modeling
methods.
Chemical Kinetics : Chemical kinetics and its scope, rate of a reaction, | Usage of ICT (Power Point,
factors influencing the rate of a reaction concentration, temperature, | PDF and video lectures) and
] pressure, solvent, light and catalyst. Concentration dependence of rates, | black board (traditional) as
Unit- | 1 othematical characteristics of simple chemical reactions- zero order, first | per requiremenf of the topic.
I seudo order, half life and mean life X ”
e ‘/gﬁi j}éﬂﬁﬁd
b :( ".’,:,‘,, 'C Ja\CS
¥ ~roity
A. Structure and Bonding : Hybridizations, Bond lengths and bond angles, UW\ *—[y
bond energy : Localized and delocalized chemical bond, van-der Waals PDFgap’a, (ﬁm{\g? s) and
interactions, inclusion compounds, clatherates, charge transfer complexes, | black board (traditio al) R
resonance, hyperconjugation, aromatici tive and field effects, | per requirement of the topic.
Unit- | hydrogen bonding. NPTEL lecture video. E-UG
v B. Mechanism of Organic reactions : Curved arrow notations, drawing | Pathshala

electron movements with arrows, half-headed and doubl /ed arrows,
homolytlc and heterolytlc bond breaking.
:\Elegtrophiles and nucleophiles: Types of organic

Energy congid rat n Reactive intermediates- carbocations,
nes Methog of aetermmatlon of reaction

reactions.
carbamons free radicals a

Head
Department of Chemistr,
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mechanism.

Stereochemistry : Concept of isomerism, types of isomerism, optical

achiral molecules with two stereogenic centres,
racemization. Relative and absolute configurations, sequence rule, D & L ,
R & S systems of nomenclature. E and Z system of Nomenclature
geometrical isomerism in alicyclic compounds. Conformation,
conformational analysis of ethane and n-butane. Conformations of
cyclohexanes, axial and equatorial bonds, Newman projection and Sawhorse

formulae, Fischer and Flying wedge formulae.

Unit-V

Usage of ICT (Power Point,
isomerism, elements of symmetry, molecular chirality, enantiomers, | PDF and video lectures) and
stereogenic centres, optical activity, properties of enantiomers, chiral and | plack board (traditional) as

: . ) ' dlaste.reomers. per requirement of the topic.
mesocompounds, resolution of enantiomers, inversion, retention and | NPTEL video lecture

Course Outcomes: The knowledge gained on mathematical concepts, liquid state, chemical kinetics, structure &amp;
bonding and stereochemistry will provide a strong platform to understand the concepts on these subjects for further

learning

Text And Reference Book

e Inorganic Chemistry (Part-I, Part-IT), R.L. Dutta, NBS Publication.
e Unified Chemistry, Dr.M.M.Tandon, ShivlalAgrawal& Comp.
e Synthetic Organic Chemistry, O.P.Agrawal, Krishna Prakashan Media Ltd.
e Physical Chemistry, K.L.Kapoor, Macmillan Pub. India, Ltd
Job opportunity | Employability skill Local/National/UNDP Entrepreneurship Opportunity
developed Goal Achieved

Able to prepare chemical
Chemist, and understanding on the
Scientist, basics of mathematical
Analyst,Academic | concept

.food industries

Goal04(quality education)
Goall3 (climate action),
Goal 15( Life on
land),Goal03 (Good health
& well being)

Food, cosmetic & water purification
expert, good academician etc.
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 1" Subject Code: 3SBCH104
Course: Maths/Bio/micro/biotech Theory Max. Marks: 25
SUBJECT: CHEMISTRY-I Theory Min. Marks : 08

(PHYSICAL, INORGANIC & ORGANIC CHEMISTRY) PRACTICAL
Physical Chemistry

A. (Any one experiment will be asked in examination form the following carrying 06 Marks)
Calibration of thermometer

Determination of melting point

Determination of boiling point

Determination of mixed melting point

Preparation of solutions of various concentrations, NaOH, HCI, H,SO,.

DB

Inorganic chemistry
B. (Any one experiment will be asked in examination form the following carrying 05 Marks)

1. To determine the velocity constant (specific reaction rate) of hydrolysis of methyl acetate/ethyl acetate catalyzed
by hydrogen ions at room temperature.

To study the effect of acid strength on the hydrolysis of an ester.

To compare the strength of HCI and H,SO, by studying the kinetics of hydrolysis of ester.

To study kinetically the reaction rate of decomposition of iodide by H,0,.

Determination of surface tension / percentage composition of given organic mixture using surface tension method.
Determination of viscosity / percentage composition of given organic mixture using viscosity method.

O\L.h;{:-le\)

Organic chemistry

C. (Any one experiment will be asked in examination form the following carrying 04 Marks)
1. Distillation
2. Crystallization
3. Decolourisation and crystallization using charcoal
4. Sublimation

Viva: 5 marks

Records: 5 marks

Text And Reference Book
«  Unified Practical Chemistry, Dr. M.M.Tandon, Shivalal Agrawal & Com.
+ Unified Chemistry, Tandon, Rathore, Agrawal, Shivalal Agrawal & Com.

F Head .
Or. C.v : ‘Department nf (‘,hémlgfrv
dia Dr. C.V. Raman University
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 1* Subject Code:3SBMA105
Course: B. Sc. Maths Theory Max. Marks: 75

SUBJECT: MATHEMATICS -1 Theory Min. Marks : 25
(ALGEBRA, TRIGONOMETRY & GEOMETRY)

COURSE OBJECTIVE:

e Apply the concepts of matrices in solving a system of linearequations.
e Be familiar with the theory ofequations.
e Expand trigonometric functions and also find the summation of T-series.
e To have knowledge about Cone and Cylinder withconicoides.
Be familiar with group theory, ring, integral domain, field and make their fundamental strong
Unit Course Content Methodology Adopted
Rank of a matrix. Eigen values, eigen vectors. Characteristic equation of a | ICT  based class room
matrix. Cayley Hamilton theorem and its use in finding inverse of marix. teaching, Group Discussion,
Application of matrix to a system of linear ( both homogenous and non - Case Analysis, Individual
Unit -1 homogenoqs) equatiops. Theor.ems on .consistency and 'inconsistency of a Presentations ’
system of linear equations. Solving the linear equations with three unknowns.
Relation between the roots and coefficients of a general polynomial equation
in one variable. Transformation of equations, Descarte’s rule ofsigns.
De Moivre’s theorem and its application. Direct and inverse circular and | ICT ~based class room
Unit — I hyperbolic  functions, Expansion of trignometrical function. Gregory’s | teaching, Case Analysis,
s Series, Summation ofSeries, Individual Presentation, Visit
to Venture Capitalists
Definition and basic properties of group. Order of an element of a group. | ICT based class room
Subgroups, algebra of subgroups. Cyclic groups and their simple properties. teaching, Case Analysis,
Unit — IIT | Coset decomposition and related theorems. Lagrange’s theorem and its Group Presentation
consequences, Normal sub groups, quotientgroups.
Homomorphism and isomorphism of groups, kernel of Homomorphism and | ICT based class room
fundamental ~ theorem of Homomorphism of groups Permutation groups teaching, Case Analysis,
Unit — IV (even and odd permutations) Alternating groups An, Cayley’s theorem. | |ndividual Presentation
nit — Introduction to rings, subrings, integral domains and fields, simple properties
g g ple prop
andexamples.
/” General equation of second degree. Tracing of conics. Equatio ne with | ICT based class room
\ i given base, generators of cone, condition for three mutually(perpendicular teaching, Case Analysis,
U v generators, Right circular cone. Equation of Cylinder and its pr pemes Right Group Presentatio .
mit— circular cylinder, enveloping cylinder and their pr ies Cgntra ftoids, ~
P
Paraboloids. Plane sections ofConicoids. Head
cSsor & Head Department of Chemis

COURSE OUTCOMES
. Understanding the ideas of matrices and abIPt 0 sé]
. The student will be able to acquire sound knowlegge,
equati
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Fluency in solvingequations.
Understanding the concepts of algebra, trigonometry andgeometry

Job opportunity Employability skill Local/National/UNDP Goal Entrepreneurship
developed Achieved Opportunity
Teachers, Statistician, | Able to Improve | Goal 4 (Decent work),Goal 8 | Academician

Researcher, Civil Officer Decision making and | (Quality Education

problem solving skills
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Dr. C.V. Raman Umversity
Kargi Road, Kota, Bilaspur (C.G.)
Semester- 11
Course: B.Sc. Math/Bio/Micro/Biotech

Subject Code: 3HBEL201

Theory Max. Marks: 25

Subject: : English Language and Indian Culture

Theory Min. Marks: 08
Course Objective:

1. To Study the basic concept and Language Skills of English Language.
2. Comprehensive study of different kinds of vocabulary in English Language.
3. To Study the different era in every story and moods in poems.

Course content Methodology Adopted
1. Amalkanti: Nirendranath Chakrabarti
2. Sita: Toru Dutt
3. Tryst with Destiny: Jawaharlala Nehru
4. Delhi in 1857: Mirza Ghalib : .
5. Preface to the Mahabharata: C. Rajagopalachari ll}g;dmg d, Q(sjagelofthT(PO\;/eg lpoll(nt,
Unit—1I | 6. Where the Mind is Without Fear: Rabindranath Tagore boaréizzrt]ra(‘i/iltisgalicals“eesg f: uir:l;ent
7. A Song of Kabir: Translated by Tagore of the topic per fed
8. Satyagraha: M.K. Gandhi
9. Toasted English: R.K. Narayan
10. The Portrait of a Lady: Khushwant Singh
11. Discovering Babasaheb: Ashok Mahadevan
Unit—II | Comprehension Reading aloud with expression
Lectures , Usage of ICT(Power point,
Uni Composition and Paragraph Writing (Based on expansion | PDF, and video lectures) and black
nit — IT1 of an idea). board (traditional) as per requirement
of the topic
Basic Language Skills: Vocabulary — Synonyms, Discussion method, Usage of
Antonyms, Word Formation, Prefixes and Suffixes, Words ICT(Power point, PDF, and video
Unit — IV | likely to be confused and Misused, Words similar in lectures) and black board (traditional)
Meaning or Form, Distinction between Similar as per requirement of the topic
Expressions, Speech Skill.
) Basic Language Skills: Grammar and usage — The Tense
Unit -V | Forms, Propositions, Determiners and
Countable/Uncountable Nouns, Verb, Articles, Adverbs.

\

./%s‘
\“ N

Course Outcome:

Language.
Students will be able to understand the dlfferent se
Students will be able to understand the ysri

1. Students will be able to understand the basic concept §>4\

1€S

format. Hea
gor & Head C istrv
Vot 4sm 1 Physics Department of Chem
Text Books: Depall niversity Dr. C.V. Raman Umversny

1. English Language and Indian culture Dr./Néeraj 'Aagﬂwlfl@qg Pr Sameera Nay%e(rapu-ot”%

Madhay Pradesh Hindi Granth Academy;vBh p

2. English Grammar and Composition Wren & Mértm% CHAWOMPANY LTD. Ne

Delhi
Reference Books:

/ " .\

anud‘! i§ "“'"‘“"'-‘-I‘-I' )
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1. Junior English Grammar Lucent Sharma R.K. Publication Patna.
A Senior English Grammar and composition Aggarwala N.K. Goyal Prakashan New Delhi.

3. A comprehensive Approach to English Grammar Shrivastava Avinash Pratap Indra
Publishing House BPL.
Essentials of English Grammar Raymond Murphy Cambridge University press.

5. Learner’s English Grammar and Composition N. D. V. Prasada Rao S. Chand & Company
Ltd. New Delhi.

Job Opportunities | Employability Skill developed | UNDP Goal Achieved | Entrepreneurship Opportunity
Writer Command on language Quality education Research Guide
Asst. Professor Develop LSRW skills Goal achieved Critic
Lecturer Research skill Publisher
Novelist, Socialist
i
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Dr. C.V. RAMAN UNIVERSITY

Kargi Road, Kota, Bilaspur (C.G.)

SEMESTER- 2nd Subject Code: 3MBFE101
Course: BSc. Math //Bio/Micro/Biotech Theory Max. Marks: 25
SUBJECT: FUNDAMENTALS OF ENTREPRENEURSHIP Theory Min. Marks: 8

COURSE OBJECTIVE: Understanding basic concepts of entrepreneurship and key steps in the elaboration of
business ideas, Developing personal creativity and entrepreneurial initiative.

Unit Unit wise course contents Methodology Adopted

Entrepreneurship-Definition, Characteristics and importance, Types and | Usage of ICT like PPT,
Unit -1 functions of an entrepreneur, merits of a good entrepreneur motivational factors | Video Lectures, Black

of entrepreneurship. board.

If\/[o.tlvatl;l)n“to achlﬁve ';argets artl)(li estabh;hmenF gf 1dseas. Settglg 1targ.ets ang Usage of ICT like PPT,
Unit - 11 acing challenges. Resolving problems and creativity. equenced planning and | .0 Lastares, Bladk

guiding capacity, Development of self confidence. Communication skills, Capacity baard

to influence, leadership. ’

P R 1

Select-lng t?l? form of Qrganlzatlon: Megnmg a d characteris ole Usage of ICT like PPT,
Unit - 111 Propr?etors ip, Partnership a}nd.cooperatlvg committees, elements affecting Video lLectures. Black

selection of a form of an organization. Economic management -Role of banks and baard

financial institutions banking, financial plans, working capital-evaluation and '

management, Cost and Price determination, Calculation of Profits, keeping of

accounts.

Production management - Methods of purchase. Management of movable | Usage of ICT like PPT,
Unit - IV assets/goods. Employee management. Packing. Marketing | Video Lectures, Black

management Sales and the art of selling. Understanding the market and market | board.

policy. Consumer management. Time management.

Role of regulatory institutions - district industry centre, pollution control board,

food and drug administration, special study of electricity development and

municipal corporation. Role of development organizations, khadi & village

Commission/ Board, State Finance Corporation, scheduled banks, MP Women's

Economics Development Corporation. self-employment-oriented. Understanding

basic concepts of entrepreneurship and key steps in the elaboration of business | Usage of ICT like PPT,
Unit -V ideas, Developing personal creativity and entrepreneurial initiative schemes, | Video Lecturesﬁlack

Prime Minister's Employment schemes, Golden Jubilee Urban environment | board.

scheme, Rani Durgavati Self-Employment scheme, Pt. Deendayal Self-

employment scheme. Various grant schemes - Cost-of-Capital grant, interest

grant, exemption from entry tax, project report, reimbursement grant, etc.

Special incentives for women entrepreneurs, prospects 8s possibilities. Schemes

of Tribal Finance Development Corporation, schemes of Antyavasai Corporation,

schemes of Backward Class and Minorities Finance Development Corporation.

COURSE OUTCOME: Understanding basic concepts in the area of entrepreneurship, understandn‘\g tlrqustgg
the entrepreneurial process, adopting of the key steps in the elaboration of business ideas, velop1

q personal creativity and entrepreneurial initiative. Ny
3 %
Text Books: W = A B WQ Q
i
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W/l
Dr. C.V. RAMAN UNIVERSITY
Kargi Road, Kota, Bilaspur (C.G.)

Udhyamita Vikas : U.C Gupta (Kailash Prakashan)
Udhmita Vikas (H) : Entrepreneruship Development / by Tribhuvannath Shukl Bhopal: Madhya
Pradesh Hindi Granth Academy,
Varshney, G.K. (2010).Fundamental Of Entrepreneurship, SahityaBhawan Publications
Agrawal and Mishra (2017) Fundamental Of Entrepreneurship, SahityaBhawan Publications.
Fundamentals of Entrepreneurship by G.K. Varshney Agra Sahitya Bhawan
Fundamentals of Entrepreneurship (H) by Avnish Kumar Mishra Agra Sahitya Bhawan
Fundamentals of Entrepreneurship by H. Nandan New Delhi PHI Learning
Fundamentals of Entrepreneurship and Small Business Management by Vasant Desai Mumbai
Himalaya Publishing House
Fundamentas of Entrepreneurship : Principles, Policies and Programmes by K.K. Patra
Mumbai Himalaya Publishing House
Fundamentals of Entrepreneruship by Sangram Keshari Mohanty New Delhi PHI Learning

Reference Books:

Entrepreneurial Development : Dr. S.S. Khanka (S. Chand)
Entrepreneurship Dvenelopment : D. Acharya (Himalya Publication House)
Entrepreneurship : New Venture Creation by David H. Holt New Delhi PHI Learning

Purchase Officer,
Project Auditor,

5 Employability skill : .
Job opportunity developed Local/National/UNDP Goal Achieved
Manager, e Selficonfidence. No poverty, No Hunger, Quality Education,

Leadership, Creativity,
Time Management

Decent work and Economic Growth,
Sustainable Cities and Communities,
Responsible Consumption and production

Entrepreneur, Project
report developer
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SEMESTER- 2™
Course: B. Sc. Maths
SUBJECT: PHYSICS-II

DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

(MATHEMATICAL BACKGROUND, ELECTROSTATICS AND STEADY)

COURSE OBJECTIVE:-

1. The main objective of this subject is introducin

developing problem solving skills.
2. Student will study basic ideology of Scalar and Vector product, double and triple integral.
3. Introducing the basic concepts of electrostatics to student and help in developing problem solvingskills.

Subject Code: 3SBPH203
Theory Max. Marks: 50
Theory Min. Marks: 17

g the basic concepts of Electrostatics to student and help in

Unit Course Content Methodology Adopted
Mathematical Background:Scalars and vectors, dot and cross | ICT based class  room
products, triple vector product, flux of a vector field, Gauss's | teaching, Group Discussion,

Unit - T divergence theorem. Green's theorem and Stoke’s theorem. Functions | Case Analysis, Individual
of two and three variables, partial derivatives, definition of a double | Presentations
and triple integral,evaluation of double and triple integrals as repeated
integrals, change of variables of integration, Jacobianapplications.
Electrostatics:Coulombs law in vacuum expressed in vector forms, | ICT based class room
calculations of E for simple distributions of charge at rest, dipole and | teaching, Case Analysis,
ggagigpole fields.torque on a dipole in a uniform electric field and its | Individual Presentation, Visit

Unit—11 | €€ flux of the electric field, Gauss's law and its application. | to Venture Capitalists
Ca _ Clectrostatic field _energy, Dielectrics, parallel plate
capacitor with a dielectric,  dielectric constant,  polarization  and
polarization vector, and displacement vector D, molecular
interpretation of Claussius-Mossottiequation.
Electric Currents Steady current, current density J, non-steady currents | ICT based class room
and continuity equation, Kirchhoff ‘s laws and analysis of multiloop | teaching, Case Analysis,
circuits, rise and decay of current in LR and CR circuits, decay | Group Presentation

Unit —III | constants, transients in LCR C circui mplex n ‘
3% onsumed by an A.C. circuit, powerfactor,
Magneto-statics Force on a moving charge: Lorentz force equation and | ICT based class room
definition of B, force on a is”tfaig'h't,bbilﬂﬁgd“ rying current in a | teaching, Case Arl?Lys@s,
uniform magnetic field, torque on a current loop, magnetic dipole | Individual Presentatio

Unit - IV | moment, angular momentum and gyromagnetic ratio, Biot and Savart's ;ead
Law, Ampere's Law, N x B = p0J, N.B=Q; Field due to a magnetic VEicS
dipole magnetization current magnetization vector, Half order field, 3 i g\\,e‘s\\‘{
magnetic permeability (linearcases). LV ramal | C G)
Time Varying Fields Electromagnetic induction, Faraday's Laws, | ICT based Urclass, 2rodi N
electromotive force e = E.dl, integral and differential forms of teaching, Case'"” Anal}“é\%‘,
Faraday's laws. self and mutual inductance9.transformers,. Maxwell's Group Presentation

. displacement  current, Derivations of Maxwell's equations, ¢

Unit-V . . g o =
electromagnetic field energy density.,Poynting's vector, The wave &nm/»’l«/

\ "cquation, satisfied by E and B, plane electromagnetic waves in @H ead

b \/ vacuum,polariza on by reflection and total internal reflection.Faraday Deoartment of Chenl;

\ effect,reflection and refraction by theipnosphere. WA Dr c \y Rarman Uni/ IStry

i - A Bt
. 3 @) / Kota, Bilaspur (C.CY .4 snty
COURSE OUTCOME:- W -) - 495113
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PRACTICAL:-

1. To plot graphs showing the variation of magnetic field with distance along the axis of circular coil carrying
current and to estimate the radius of the coil.
2. To Determine the Dielectric Constant of different materials.
To determine the impedance, phase angle & power factor of R, L & C are connecting in series with the help of
LCR Impedance circuit.
To determine the resistance per unit length of the Carrey-Foster’s bridge wire.
To study and verify the Coulomb’s law.
To determine the radius of a current carrying coil by using current carrying coil measurement unit.
To determine the magnetic field with the variation of distance along the axis of current carrying coil.
Experiment with Ballistic Galvanometer:-
To determine the ballistic constant by steady deflection method by using ballistic galvanometer.
To determine the charge sensitivity of a moving coil ballistic galvanometer using a known capacitor.
To study the comparison of the capacitance of two condensers by using ballistic galvanometer.
To determine the logarithmic decrement for a ballistic galvanometer.
9. Electrostatics Measurement Lab:-
To study the charge induction in electrostatics.
To study the charge conduction in electrostatics.
To study the pith ball pendulum with the help of Electroscope.
To study the relative charges of different rods with the help of Digital Display in millivolt.
To study the electrostatic charge with the help of Charge Demonstration Tube.
To study the electrostatics charge by the combination of different rods &clothes.

(98]

o0 SO I =

Note:-

% One experiment will be asked in the semester practical examination.

.gobm Employability skill Local/National/UNDP Goal
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SEMESTER- 2™
Course: Maths/Bio/micro/biotech
Chemistry —II (Physical, Inorganic & Organic Chemistry)

DR, C.me

DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

Course Objective:
Study of Chemical bonding , Noble gases ,S-block and P-block element .Brief discussion of Arenes and Aromaticity,
cycloalkens, dienes and alkynes.

Subject Code: 3SBCH 204
Theory Max. Marks: 50
Theory Min. Marks :17

Units Unit Wise Course Contents Methailology
Adopted
A. Atomic Structure : Idea of de Broglie’s matter waves, Heisenberg uncertainty | Usage  of  ICT
principle, atomic orbitals, Schrodinger wave equation, significance of and 2, (Powrpoint,  PDF
quantum numbers, radial and angular wave functions and probability distribution | and video lectures)
curves, effective nuclear charge. and black board
B. Periodic Prol_)e'rties : Atglpic and ionic radii, ion.izatfon energy, .electr'on gfﬁnity (traditional) as per
Tnid and elect.ron‘egatlwty : definition, method of determination, trends in periodic table requirement of the
andappllcatlons. topic
C. Chemi : Covalent bond- valence bond theory and its limitations, '
directional characterlstlc of covalent bond. Hybrldlzatlon and shapes of simple
molecules and ions. Valence Shell Electron Pair Re
A. Solid State : Definition of space lattice, Unit cell, Laws of crystallography - (i) | Usage of ICT
Law of constancy of interfacial angles (ii) Law of rationality of indices (iii) Laws of (Powrpoint,  PDF
symmetry, Symmetry elements in crystals. Diffraction : X-ray diffraction by | and video lectures)
crystals, Derivation of Bragg’s equation. Determination of crystal structure of | and black board
NaCl, KC1 and CsCI (Laue’s method and powder method). (traditional) as per
Unit-I1 | B. Tonic Solids : lonic structures , radius ratio effect and coordination number, | requirement of the
limitation of radius ratio rule, Lattice defects, semiconductors, lattice energy and topic.
Born-Haber cycle, solvation energy and solubility of ionic solids, polarizing power
and polarizability of ions. Fajan’s rule, Metallic bond, free electron, Valence bond
and Band theories.
A. s-Block Elements : Comparative study, diagonal relationships, salient features | Usage  of ICT
of hydrides, solvation and complexation tendencies including their function in | (Powrpoint,  PDF
biosystems, an introduction to alkyls and aryls. and video lectures)
. B. p-Block Elements : Comparative study (including diagonal relationship) of | and black board
Unit-III groups 13-17 elements, compounds like hydrides, oxides, oxyacids and halides of | (traditional) as per
groups 13-16.Hydrides of boron-diborane and higher boranes. Borazine, | requirement of the
borohydrides. Fullerenes, carbides, fluorocarbons, silicates (structural principle), | topic. =
tetrasulphur tetranitride, basic properties of halogens, interhalogens. ead/

/| A. Arenes and Aromaticity : Nomenclature of benzene derivatives.The aryl group, P8 ITegE ]Ig%:" 'St.r‘
\<l/ Aromatic nucleus and side chain structure of benzene, molecular formula andD(Ho Eﬁ{nan ersit
\ Kekule structure. Stability and carbon-carbon bond lengths of benzene, resonange gn@.mgpqueﬁtﬁe)s) A9511
Unit-IV | structure. MO picture. Aromaticity the Huckel rule, aromatic ions. Aromatic board

electrophilic substitution, Mechanism of nitration, halogenation, sulphonation, and as per
Friedel-Crafts reaction. Energy profile diagrams. Activating g\tfeactivating e
X substituents. orientation \an o/para ratio. Side chain reactions iof benzene ecture | ,
/ denvatlves Birch reduck ﬂ]@ik@f formation and, chemical reactions of gelgenpes irn;?s
iotpar (Apadamic) N{mem 0 N
Deputy F:" e i , e Deptt) H\/athema tics e K [--,.n‘ p(\ﬁ' Raman UnNgi‘W
DrVC: Y i D’MQM\{ Raman University (C 3, Bitagpf '



alkylbenzenes and biphenyl.

B. Alkenes : Nomenclature of alkenes, methods of formation, mechanisms of
dehydration of alcohols and dehydrohalogenation of alkyl halides, regio-selectivity
in alcohol dehydration. The Saytzeff rule, Hofmann elimination, physical properties
and relative stabilities of alkenes. Chemical reactions of alkenes, mechanisms
involved in hydrogenation, electrophilic and free radical additions, Markownikoff’s
rule, hydroboration-oxidation, oxymercuration-reduction, Epoxidation, ozonolysis.

Unit-V

A. Cycloalkenes, Dienes and alkynes : Methods of formation, conformation and
chemical reactions of cycloalkenes, nomenclature and classification of dienes:
isolated, conjugated and cumulated dienes. Structure of allenes and butadiene,
methods of formation, polymerization. Chemical reactions - 1,2 and 1,4 additions,
Diels-Alder reaction. Nomenclature, structure and bonding in alkynes. Methods of
formation. Chemical reactions of alkynes, acidity of alkynes. Mechanism of
electrophilic and nucleophilic addition reactions, hydroboration oxidation and
polymerization.

B. Alkyl and Aryl Halides : Nomenclature and classes of alkyl halides, methods of
formation, chemical reactions; mechanims of nucleophilic substitution reaction of
alkyl halides, SN2 and SN1 reactions with energy profile diagrams.

Usage of ICT
(Powrpoint, ~ PDF
and video lectures)
and black board
(traditional) as per
requirement of the
topic.NPTEL video
lecture

Course Outcome Upon successful completion of this course, students will understand theories of chemical bonding
and determine the molecular geometry of molecules using VSEPR theory. Understand the general and physical
properties of matter.

Text And Reference Book

e Inorganic Chemistry (Part-1, Part-1I), R.L. Dutta, NBS Publication.

e Unified Chemistry, Dr.M.M.Tandon, ShivlalAgrawal& Comp.

e Synthetic Organic Chemistry, O.P.Agrawal, Krishna Prakashan Media Ltd.
e Physical Chemistry, K.L..Kapoor, Macmillan Pub. India, Ltd

Job opportunity

Local/National/ UNDP
Goal Achieved

Employability skill
developed

Entrepreneurship
Opportunity

Chemist, Quantum mechanics,
Scientist, Academic ,food
industries

Analysis and
Production of
organic chemicals

Goal04(quality
education) Goal13
(climate action),
Goal 15( Life on
land),Goal03 (Good
health & well being)

Food, cosmetic & water
purification expert, good
academician etc.
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SEMESTER- 2nd Subject Code: 3SBCH104
Course: B. Sc. Maths/Bio/micro/biotech Theory Max. Marks: 25
SUBJECT: CHEMISTRY-II Theory Min. Marks : 08
(INORGANIC & ORGANIC CHEMISTRY) PRACTICAL

Duration of practical during the entire semester: 90 hours
Duration of practical during the semester examination: 4 hours

Inorganic chemistry Inorganic mixture analysis 7Marks

Macro/Semi-micro Analysis- Cation analysis, separation and identification of ions from group I-VI, anion analysis
Separation of cations by paper chromatography. 4 marks

Preparation of ferrous alum. 3 marks

Organic Chemistry: (7 marks )

1. Detection of elements (N, S and halogens) 2 elements, 4 marks

2. Functional groups (phenolic, carboxylic, carbonyl, esters, carbohydrates, amines, amides, nitro and aniline) in
simple organic compounds.

2 functional groups: 3 marks

Viva: 5 marks
Records: 5 marks

Text And Reference Book
« Unified Practical Chemistry, Dr. M.M.Tandon, Shivalal Agrawal & Com.

« Unified Chemistry, Tandon, Rathore, Agrawal, Shivalal Agrawal & Com.

« A text book of Quantitative Inorganic Analysis-A.l.Vogel.
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SEMESTER- 2™
Course: B. Sc. Maths
SUBJECT: MATHEMATICS - 11

DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

Subject Code:3SBMA205
Theory Max. Marks: 75
Theory Min. Marks: 25

(CALCULUS, DIFFERENTIAL EQUATIONS & VECTOR CALCULUS)

COURSE OBJECTIVE:
. To solve problem using expansion of functions.
. Familiar with curve tracing.
. Apply integral calculus in solving problems.
. To make the student acquire sound knowledge of techniques in solving differential
quations.
. Familiar with physical interpretation of divergence and curl of a vector.

Unit Course Content Methodology Adopted
Concept of Partial differentiation, Successive differentiation, Leibnitz ICT . based clas.s rqom
. theorem, Maclaurin and Taylor series expansions, Asymptotes and Curvature, teaching, Gml,lp DISCl_JS_Slon’
Unit=1 | rets for concavity and convexity, Points of inflexion. Multiple points. | €as€ A{‘alYS‘S’ Individual
Tracing of curves in cartesian and polar co-ordinates Presentations
ICT based class room
Integration of irrational algebraic functions and transcendental functions. | teaching, Case Analysis,
Unit —II | Reduction formulae. Definite Integrals. Quadrature, Rectification, Volumes | Individual Presentation, Visit
and Surfaces of solids of revolution of curves. to Venture Capitalists
Linear equations and equations reducible to the linear form, Exact differential ICT . based  class room
Unit — III | equation First order higher degree equations for x, y, p, Clairaut’s form and teaching, Case? Analysis,
singular solutions. Linear differential equations with constant coefficients. Group Presentation
Homogenous linear ordinary differential equations, linear differential | ICT based class room
Unit — IV equations of second order. Transformation of the equation by changing the teaching, Case Analysis,
B dependent variable and the independent Variable, Method of variation of | [dividual Presentation
parameters, Ordinary simultaneous differential equations.
ICT based class room
Vector differentiation. Gradient, Divergence and Curl. Vector integration; teaching, Case Analysis,
. Theorem of Gauss (without proof) and problems based on it. Theorem(of Group Presentation
Unit -V Green (without proof ) and problems based on it. Stoke’s theorem (thh(u:\
proof ) and problems based on it. 7
Head [ r
COURSE OUTCOMES T WIOESE L of Physics. |
‘o Understanding the ideas and concept of calculus an %e aiplmwg%ndard Head
examples. Or. C 5. Bilaspur (Ged Department of Chem?

KC\J’,

Fluency in integration using standard methods, mcludlng the\ﬂBmty to findin C.V. Raman Univer

appropriate method for a given integral.
Fluency in solving differential equations and facility in solvin

W) & N

“of Mathematics ;\ .
Raman University
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Job opportunity Employability skill Local/National/ UNDP Goal | Entrepreneurship

developed Achieved Opportunity

Able to Improve Decision Goal 4 (Decent work),Goal 8 Academician
Teachers,  Statistician, | making and problem solving (Quality Education
Researcher, Civil Officer | skills

'\Ra o
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Kota ty, R“’T' {Inivarsity
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SEMESTER- 111"
Course: B.Sc. Math/Bio/Micro/Biotech

DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SUBJECT: &= 98T Hdg=T Ud HaR |we Theory Min. Marks: 08
UIGaHH & IGadd:
1. faenfofal &1 R Haem, Swgfa, af¥as aa & uRfad o |

2. g, g9,

Jrg, faafed & uEE g 9d9 aadaei d uREd exaHr |

3. AR G | gRfrd dxarEr |
4. =, S, fEer sanfe d uRfed &xamr |

SubjectCode: SHBHL-302
Theory Max. Marks: 25

Unit Unit wise course contents Methodology Adopted
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_ YRA G

IR 2 SR Ul R skl ARY U4 A1ed Hd-
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1. g
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SEMESTER- 3™
Course: B. Sc. Maths

DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

Subject Code: 3CBCAS502
Theory Max. Marks: 25

SUBJECT: BASIC COMPUTER & INFORMATION TECHNOLOGY-II Theory Min. Marks:08

COURSE OBJECTIVE:-
To educate students to analyze , design , integrate & manage information systems using information technology.

Unit Course Content Methodology Adopted
Word Processing: Word ICT based class room
Introduction to word Processing. teaching, Group Discussion,
MS Word: features, Creating, Saving and Operating Multi document | Case Analysis, Individual
windows, Editing Text selecting, Inserting, deleting moving text. Presentations

Unit -1 | Previewing documents, Printing document to file page. Reduce the
number of pages by one.
Introduction to Excel ICT based class room
Excel & Worksheet : teaching, Case Analysis,
Worksheet basic. Individual Presentation, Visit
Creating  worksheet, entering data into worksheet, heading | to Venture Capitalists
information, data text, dates, alphanumeric, values, saving & quitting
worksheet.
Opening and moving around in an existing worksheet.
Unit—1II | Toolbars and Menus, keyboard shortcuts.
Working with single and multiple workbook coping, renaming,
moving, adding and deleting. coping entries and moving between
workbooks.
Working with formulas & cell referencing.
Autosum.
Coping formulas
Absolute & Relative addressing.
ICT based class room
INTRODUCTION TO POWER POINT teaching, Case Analysis,
Features and various versions. Group Presentation
Creating presentation using Slide master and template in various
: colour scheme.
=1l Working with slides make new slide move, copy, delete, duplicate, lay
outing of slide, zoom in or out of a slide. bl
{Editing and formatting text: Alignment, editing, inserting, deleting, or & é“ ad
| selecting, formatting of text, find and replace text. WBLARMEE Oi FYSICS
y / L iV Raman University
W' | POWER POINT - II ICT  based P‘&la‘#é oot
Bullets , footer, paragraph formatting, spell checking. teaching, Case ~ Analysis,
Printing presentation Print slides, notes, handouts and outlines. Individual Presentation
Unit — IV Inserting objects Drawing and Inserting objects using Clip Arts picture

and charts.

v
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INTRODUCTION OF INTERNET ICT based class room
Evolution, Protocol, concept, Internet, Dial-up connectivity, leased | teaching, Case Analysis,
line, VSAT, Broad band, URLs, Domain names, Portals. E-mail, Pop | Group Presentation

Unit -V | & web based Email. Basic of sending and receiving Emails, Email &
Internet Ethics, Computer virus, Antivirus software wage, Web
Browers.

PRACTICALS:-
MS- Power Point:

Creating new slide, formatting slide layout, slide show & sorter, Inserting new slide, slide no., date, time, chart,
formatting slide, tool operation.

List of suggested practical work:

« Under standing of a dial up connection through modern.

* Configuring a computer for an e-mail and using outlook Express or Netscape Messenger.
* Registration an e-mail address.

* Understanding of e-mail drafting.

» Understanding of address book maintenance for e-mail.

* Understanding of different mail program tools.

* Send and receive functions of e-mail.

Note- Minimum laboratory timing of six hours in a week.

COURSE OUTCOME.:-
Student will be able to use computer system easily and they will get knowledge about how to use different type of
operating system.

Job opportunity Employability Local/National/UNDP Entrepreneurship
skill developed Goal Achieved Opportunity

Computer Operator, Office Assistant,
Training and Support in
Institutions/universities,

e A(?ademlcs, Learn.basm sof M.S No Poverty, Quality Education, | Can start own Computer
System Analyst in State and Central word improve their . . .
e . . . Industry Innovation and Assistance services.
Research organization,Consultant in skills with advanced
. Infrastructure.
Software firms,Quality Assurance and features

Testing in Public and Private sectors,
Application Customization and
Development, Start own venture
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SEMESTER- 3™

Course: B. Sc. Maths

SUBJECT: PHYSICS-III

(KINETIC THEORY OF GASES, THERMO-DYNAMICS AND STATIS

Subj

COURSE OBJECTIVE:-

1. To express the basic assumption of the kinetic theory of gases.
2. Students learn the different laws of thermodynamics.

3. To learn Thermodynamically function and their relations,

ect Code: 3SBPH303

Theory Max. Marks: 50
Theory Min. Marks: 17
TICAL MECHANICS)

Unit Course Content

Methodology Adopted

Kinetic Theory of Gases: Ideal Gas Kinetic model, deduction of
Boyle's law, interpretation of temperature, estimation of rms speeds of
molecules. Brownian motion, estimation of the Avogadro number.
Law of Equipartition of energy, specific heat of monatomic gas,
extension to di- and tri- atomic gases, behavior at low temperatures.
Adiabatic expansion of an ideal gas, applications to atmospheric
physics. Real Gas: Van der Waals gas, Equation of state, nature of
Vander Waals forces, comparison with experimental P-V curves. The
critical constants; gas and vapour. Joule expansion of ideal gas and
Vander Waals gas, Joule coefficient, estimates of J-T cooling.
Liquefaction of gases: Boyle temperature and inversion temperature.
rinciple of regenerative cooling, liquefaction of hydrogen and

Prini _
?iﬁ? m. Refrigeration cycle, meaning ofefficiency.

Unit -1

i

ICT based class room
teaching, Group Discussion,
Case Analysis, Individual
Presentations

iple

Thermodynamics The laws of thermodynamics: The Zeroth law,
first law of thermodynamics, internal energy as a state function and
other applications.Reversible and irreversible changes, Carnot cycle
and its efficiency, Carnot theorem and the second law  of
thermodynamics, Entropy,.The thermodynamic scale of temperature;
its identity with the perfect gas scale. Impossibility of attaining the
absolute zero; third law of thermodynamics. Thermodynamic
relationships: ~ Thermodynamic variables:  Maxwell’s  general
relationships, application to Joule — Thomson cooling and adiabatic
cooling in a general system, Clausius- Clapeyron Latent heat equation.
Cooling due to adiabatic demagenetization,Production  and
measurement of very lowtemperatures.

Unit-1I

ICT based class room
teaching, Case Analysis,
Individual Presentation, Visit
to Venture Capitalists

Statistical Physics The statistical basis of thermodynamics: Probability
and thermodynamic probability, principle of equal a priori
probabilities, probability distribution and its narrowing with increase
‘| in_number of particles. The expressions for average properties.
Constrains, accessible and inaccessible states, distribution of particles
with a given total energy into a discrete set of energy states. Some
universal laws:The p space representation, division of L space igep
energy states and into phase cells of arbitrary size, applications to ene-
dimensional harmonic oscillator and free particles. Equilibrium
between two systems in thermal contact, bridge with macroééeﬁ?cf

physics. Probability and entropy, Boltzmann entropy &ion.
: n
éoym}f)f

Unit - IIT

Statistical interpretation of second law of thermodynamics. B

G.V. Raman University

ICT based class room
teaching, Case Analysis,
Group Presentation
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Unit -1V | Stefan-Boltzmann law, pressure of radiation, Spectral distribution of

Maxwellian distribution of speeds in an ideal gas Distribution of | ICT based class room
speeds and velocities, experimental verification, distinction between teaching, Case Analysis,
mean, rms and most probable speed values. Doppler broadening of | Individual Presentation

spectral lines. Black Body Radiation :Pure temperature dependence,

Black Body radiation. Wien's displacement law, Rayleigh-Jean's law,

the ultraviolet catastrophe, Planck's quantum postulates, Planck's law,
complete fit with experiment. Interpretation of behaviour of specific
heats of gases at low temperature.

Quantum Statistics Transition to quantum statistics; “h” as a natural | ICT based class room
constant and its impljcations, cases of particle in a one dimensional teaching, Case Analysis,
box and one-dimensional harmonic oscillator. Indistinguishability of | Group Presentation

particles andits.
Consequences,
i

Bose-

_ Einstein

and _ Fermi-Dirac  conditions;
C metal, and photons in

Unit-V

phenomena is gases; ‘ ions,
ision cross sections. Estimates of molecular
ree path. Transport of mass, momentum and
nship, dependence on temperature and pressure.

COURSE OUTCOMES:-

1.

Understand the concept of Thermodynamics and their laws.

2. Describe the Thermodynamics function and their relations.

3. Student learn about the concepts of Quantum Statics.

PRACTICAL:-

1. To determine the mechanical equivalent of heat of the water (J) by using Callendar & Barne’s method.

2. To study and verify the Stefan's law by electrical method.

3. To study the temperature dependence of total radiation and hence, to verify the Stefan's law.

4. To determine the grid voltage plate current characteristics of a Triode valve (6CS5) and then to find the triode
constants.

5. To determine the plate current IP for different plate voltage V}, when grid voltage V remains fixed.

6. To study and plot the plate characteristics for different values of grid voltage V.

7. To study and plot the transfer characteristic for different values of plate voltage V,.

8. To determine the Coefficient of Thermal Conductivity of bad conductors of given material by Lee’s Disc method.

9. Study of Brownian motion.

Note:-

** One experiment will be asked in the semester practical examination.

Job Employability skill Local/National/UNDP Goal

opportunity developed Achieved
\A
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KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 3™ Subject Code: 3SBCH404
Course: B. Sc. Maths/Bio/micro/biotech Theory Max. Marks: 50
SUBJECT: CHEMISTRY -III (physical, inorganic & organic chemistry) Theory Min. Marks :17

Course Objective: Study of efficiency and terms as well as thermodynamic process, spectrum , transition elements
and coordination compounds

Unit Course Content Methodology Adopted

Thermodynamics-1 Definition of thermodynamic terms: System, | ICT based class room
surrounding, Types of systems, intensive and extensive properties. | teaching, Group Discussion,
State and path functions and their differentials. Thermodynamic | Case Analysis, Individual
process. Concept of heat and work. First Law of Thermodynamics: | Presentations

Statement, definition of internal energy and enthalpy. Heat capacity,
heat capacities at constant volume and pressure and their relationship.
Joule’s Law: Joule Thomson coefficient and inversion temperature.
Calculation of w, q, dU and dH for the expansion of ideal gases under
isothermal and adiabatic conditions for reversible process.
Unit—1 | Thermochemistry: Standard state, standard enthalpy of formation:
Hess’s Law of heat summation and its application. Heat of reaction at
constant pressure and at constant volume. Enthalpy of neutralization.
Bond dissociation energy and its calculation from thermochemical
data, temperature dependence of enthalpy, Kirchoff’s equation. Second
Law of Thermodynamics- Need for the law, different statements of the
law, Carnot cycle and its efficiency. {

Thermodynamics-II (a) Concept of entropy: Entropy as a state | ICT based class room
function, entropy as a function of P&T, entropy change in physical | teaching, Case Analysis,
change, Clausius inequality, entropy as criteria of spontaneity and | Individual Presentation, Visit
equilibrium. Entropy change in ideal gases and mixing of gases. Third | to Venture Capitalistg™)

Law of Thermodynamics: Nernst heat theorem, statement and concept '
Unit - IT

H N
ok ‘:.\\'A ot
\| 1/ Chemistry of elements of I transition series: Characteristic properties | ICT  based " clas$™""” room
of d-block elements. Properties of the elements of the first transition | teaching, Case Analysis,
series, their binary compounds such as carbides, oxides and sulphides. | Group Presentation

Complexes illustrating relative stability of their oxidation states,
coordination number and geometry chemistry of elements of II and II1 °
transition series: General characteristics, comparative tr t with W

tme
W their 3d-analogues in respect of ionic radii, oxidation sté&}égnetic @
/4 f

behaviour, spectral niomerties and stereochemistry Head
| W) 0 o Department of Chemistry
e s, Ko “% Dr. C.V. Raman University
Dr. C. U \C 3 Kota. Bilaspur (C.G.) - 495113
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Unit -1V

(a) Coordination Compounds: Werner’s coordination theory and its | ICT  based class room
experimental verification, EAN Concept, chelates, nomenclature of teaching, Case Analysis,
coordination compounds, isomerism in coordination compounds,VBT | Individual Presentation

of transition metal complexes.

(b) Oxidation and Reduction: Use of redox potential data, analysis of
redox cycle, redox stability in H,O: Frost, Latimer and Pourbaix
diagram. Principles involved in the extraction of elements.

Unit—V | ion. Reactions of phenols: electrophillic aromatic substitution,

(a) Alcohols: Classification and nomenclature. Monohydric alcohols: | ICT  based class room
nomenclature, methods of formation by reduction of aldehydes, | teaching, Case Analysis,
ketones, carboxylic acids and esters. Hydrogen bonding, acidic nature, | Group Presentation

reactions of alcohols. Dihydric alcohols: nomenclature, methods of
formation, chemical reactions of vicinal glycols, pinacole-pinacolone
rearrangement. Trihydric alcohols-nomenclature and methods of
formation, chemical reactions of glycerol.

(b) Phenols: Nomenclature, structure and bonding. Prepration of
phenols, physical properties and acidic character. Comparative acidic
strengths of alcohols and phenols: resonance stabilization of phenoxide

acylation and carboxylation. Mechanisms of Fries rearrangement,
Claisen rearrangement, Gatterman synthesis and Riemer- Tiemann
reaction

Nomenclature of ethers and methods of their
formation, physical properties. Chemical reactions: cleavage and auto
oxidation. Ziesel’s method. Synthesis of epoxides. Acid and base-
catalysed ring opening of epoxides, orientation of epoxide ring
opening, reaction of Grignard and organolithium reagents with
epoxides.

Course Outcomes

Upon successful completion of this course, students will understand kinetics, equilibrium, LeChatelier’s
principle, acid and base reactions, pH, buffers, colligative properties, and electrochemical applications in an
undergraduate laboratory.

Understand the first law of thermodynamics and the role of energy and enthalpy in chemical reactions and
perform thermochemical calculations.

Text And Reference Book

Inorganic Chemistry (Part-I, Inorganic Chemistry (Part-1, Part-1I), R.L. Dutta, NBS Publication.

e Unified Chemistry, Dr.M.M.Tandon, ShivlalAgrawal& Comp.
e  Synthetic Organic Chemistry, O.P.Agrawal, Krishna Prakashan Media Ltd.
e Physical Chemistry, K.L..Kapoor, Macmillan Pub. India, Ltd
The knowledge gained on mathematics concept, liquid state, chemical kinetics, structure & bonding and
stereochemistry will provide a strong platform to understand the concepts on these subjects for further
learning
Job opportunity Employability skill Local/National/UNDP | Entrepreneurship Opportunity
developed Goal Achieved
_ Kno»\fledge of valable Goal04(quality "
Chemist, Quantum chemical and : =
. = ’ education) Goall3
mechanics, Scientist, thermochemistry . "  Head
: (climate action), Goal O 3
Acaderplc Lfood N 15¢ Life on of Pnysics
industries gl/ land),Goal03 (Good njversity
health & well being) | G.)
M LIE1=d]
o
| = . P 5epartment of Chemistry
“Kota, Bilaspui | ‘WD) (C.G) ncia  Dr. C.V. Raman University
Kota, Bilaspur (C.G.) - 499113



SEMESTER- 3rd Subject Code: 3SBCH404
Course: B. Sc. Maths/Bio/micro/biotech Theory Max. Marks: 25
SUBJECT: CHEMISTRY-III (inorganic & organic chemistry) practical Theory Min. Marks : 08

PRACTICAL
Time: 6 hours
Inorganic Chemistry 7 marks
Calibration of the fractional weights, pipettes and burettes. Preparation of Standard Solutions. Dilution of 0.1 M to
0.001 M solutions.
Quantitative analysis -Volumetric analysis.
(a) Determination of acetic acid in commercial vinegar using NaOH.
(b) Determination of alkali content- antacid tablet using HCI.
(c) Estimation of calcium content in chalk as calcium oxalate by permagnometry.
(d) Estimation of hardness of water by EDTA
Gravimetric analysis:
Barium as barium sulphate

Organic Chemistry Laboratory Techniques 7 marks
A. Thin layer chromatography
Determination of Rf values and identification of organic compounds.
(a) Separation of green leaf pigments (spinach leaves may be used).
(b) Preparation and separation of 2,4-dinitrophenylhydrazones of acetone, 2-butanone, hexane-2 and 3-one
using toluene and light petroleum (40:6).
(c) Separation of a mixture of dyes using cyclohexane and ethylacetate (8:5:1.5). B. Paper chromatography:
Ascending and Circular Determination of Rf values and identification of organic compounds
(a) Separation of a mixture of phenylalanine and glycine, alanine and aspartic acid, leucine and glumatic acid.
Spray reagent ninhydrin.
(b) Separation of a mixture of DL-alanine, glycine and L-lucine using nbutanol: acetic acid: water (4:1:5).
Spray reagent ninhydrin.
(c) Separation of monosaccharides- a mixture of D-galactose and Dfructose using n-butanol: acetone: water
(4:1:5). Spray reagent-aniline hydrogen pthalate.

Text and Reference Book
« Experiments & calculations in chemistry, Dr.S.S.Dara, S.Chand & Company Lmt.

o Unified Chemistry, Dr. M.M.N. Tandon, Shivalal Agrawal & Com.
9
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SEMESTER- 3™
Course: B. Sc. Maths
SUBJECT: MATHEMATICS-III

DR. C.V. RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

(CALCULUS, DIFFERENTIAL EQUATION AND MECHANICS)
COURSE OBJECTIVE:

The goal of this course is for students to gain proficiency in calculus computations..
To make the student acquire sound knowledge of sequences, series and their

convergence.

Subject Code:3SBMA305
Theory Max. Marks: 75
Theory Min. Marks : 25

To familiarize the student with Laplace and inverse Laplace transforms as well as
applications of Laplace transformation in solving linear differential equations.

To acquaint the student with mechanics.

them and apply them for function of one and two variables.

Unit Course Content Methodology Adopted
Definition of a sequence. Theorems on limits of sequences. Bounded and | ICT based class room
monotonic  sequences. Cauchy’s convergence criterion . Series of non- | teaching, Group Discussion,

Unit—1 | negative terms. Comparison test, Cauchy’s integral test, Ratio test. Raabe’s | Case Analysis, Individual
test ,logarithmic test. Leibnitz’s theorem. Absolute and conditional Presentations
convergence.
Continuity of functions of one variable , sequential continuity. Properties of | ICT ~based class room
continuous functions. Uniform continuity. Chain rule of differentiability. | teaching, Case Analysis,
Unit—II | Mean value theorems and their geometrical interpretations. Darboux’s | Individual Presentation, Visit
intermediate value theorem for derivatives. Limit and continuity of functions | to Venture Capitalists
of two variables.
Series Solution of Differential Equations-Power series Method, Bessel’'s | ICT based class room
Unit—III | Equation Bessel’s function and its properties, recurrence and generating | teaching, Case Analysis,
relations. Legendre’s Group Presentation
Laplace transformations, Linearity of the Laplace transformation, Existence | ICT ~ based  class i
theorem of Laplace transforms, Laplace transforms of derivatives and tea(.:hfng, Case Analy51s,
Unit — IV integrals. Shifting theorem . Differentiation and integration of transforms. | Individual Presentation

= Inverse Laplace transforms, Convolution theorem. Applications of Laplace
transformation in solving linear differential equations with constant
coefficients.

I . . ICT based class room
gt Analyﬂt,lrcal cog§1t10n§ of eq{xlll;bn.ltx‘m of goplanz;r t;(.)rces‘ 1Catenazkrya.Florce; teaching, Case Analysis,
nit — in ee dimensions. Velocities and accelerations along Radial an Group Presentation
transverse direction. h
13
COURSE OUTCOMES
. Understanding the ideas of sequences and series and ability to find theirconv g
N /e Understanding of the ideas of limit and continuity and an ability to calculate witf,,

,«, ‘v"
U, iy

Understanding of the ideas of differential equation and facility in solving standafd'@; - B ;

examples.
Understanding the ideas of Laplace and inverse Laplace\trans
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standard examples and apply them.
. Understanding of the ideas of Mechanics and facility in solving simple standard

examples.
Job opportunity Employability skill developed Local/National/UNDP Goal Entrepreneurship
Achieved Opportunity
Teachers, Statistician, Able to Improve Decision making | Goal 4 (Decent work),Goal 8 Academicia
Researcher, Civil Officer | and problem solving skills (Quality Education
. Deptt. of N‘ athematics
o wersity  Dr. GV, Raman Universiy
DL, isHEspur Kota, dilaspur (C.G.)
(C.G)), In dld ¥ :
s
Deputy Registrar (Academic) : -
Dr. C.V. Raman University W
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Dr. C.V. Raman University
Kargi Road, Kota, Bilaspur (C.G.)

Semester- IV
Course: B.Sc. Math/Bio/Micro/Biotech

Subject: : English Language and Scientific Temper

Course Objective:
To Study the basic language skills (speaking, listening, reading, and writing) and grammar

1.

Subject Code: 3HBEL402

Theory Max. Marks: 25

Theory Min. Marks: 08

2. Comprehensive study of different kinds of letters and applications.

3. To study the different kinds of prose and poetry
Course content Methodology Adopted
1. Tina Morries : Tree
2. Nissim Ezekiel : Night of the Scorpion
3. C.P. Snow : Ramanujan Reading , Usage of ICT(Power point,
T | 4. Roger Rosenblatt : The Power of WE PDF, and video lectures) and black
5. George Orwell: What is Science? board (traditional) as per requirement
6. C.Rajagopalachari : Three Questions of the topic
7. Desmond Morries : A short extract from the Naked Ape
8. A.G. Gardiner : On the rule of the road
Unit—II | Comprehension of an unseen passage. Reading aloud with expression
Lectures , Usage of ICT(Power point,
: I Letter Writing: Formal Letters, Informal letters, PDF, and video lectures) and black
Unit - I11 Applications. board (traditional) as per requirement
of the topic
Discussion method, Usage of
. = ICT(Power point, PDF, and video
Unit—IV | Report Writing. lectures) and black board (traditional)
as per requirement of the topic
Language Skills
) Correction of common errors in sentence structure : usage
Unit—V | 4f pronouns, subject/ verb agreement word order, gender;
compound nouns, collective nouns, possessives, articles
and prepositions. (advanced)

Course Outcome:
Student will be able to understand correct use of grammar and language skills.

1.
2.
3.

Student will be familiar with different prose and poetry.

Student should be able to write analytically in a variety,of formats, inculding egbays, report

writing and application.
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Text Books

1.

2.
3.

English language and Scientific Temper- Dr. Padam Kumar Jain, Chawdhry Madhya Pradesh
Hindi Granth Academy, Bhopal.

English Grammar and Composition Wren & Martin. S.Chand & Company Ltd New Delhi.
Descriptive English (For Competitive Examinations) S.J.Thakur, S.K. Rout. B.K Publication
Private Limited

Reference Books:

1.

A Senior English Grammar and composition Aggarwala N.K Goyal Prakashan New Delhi.

2. A comprehensive Approach to English Grammar Shrivastava Avinash Pratap Indra
Publishing House- Bhopal.
3. General English Thakur A.k- Lucent Publication- Patna.
4. Essentials of English Grammar Raymond Murphy Cambridge University press.
5. Learner’s English Grammar and Composition N.D.V.Prasada Rao (S. Chand & Company
Ltd.) New Delhi.
6. Strengthen your Writing V.R Narayana Swami (Orient Longman) New Delhi.
Job Opportunities | Employability Skill developed | UNDP Goal Achieved | Entrepreneurship Opportunity
Writer Command on language Quality education Research Guide
Asst. Professor Develop LSRW skills Goal achieved Critic
Lecturer Research skill Publisher
Novelist, Socialist
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- IV
COURSE: B.SC.  MATH/BIO/MICRO/BIOTECH
SUBJECT:- HUMAN VALUES AND ETHICS

COURSE OBJECTIVES:

To help students understand the basic guidelines, content and process of Human value and value crisis in

contemporary Indian Society

Subject Code: 3HBHP401
THEORY MAX. MARKS: 25

Theory Min. Marks: 08

To help students understand the meaning of happiness and prosperity for a human being.

To help students reflect critically on gender violence .

To facilitate the students to understand harmony at all the levels of human living, and

live accordingly

atrv

rsity

03

“\r
COURSE OUTCOMES: . Reman Uriversity

2. Understand the significance of value inputs in a classroom ar

Kola 3itaspur (C.G.) Cac
1. On completion of this course, the students will be able to: y

life and profession.

Unit wise course content Methodology Adopted
UNIT-I Concept of value and value crisis in contemporary Usage of ICT (PowerPoint, Pdf and video
Indian Society. lectures) and black board (traditional) as per
1. Concept of value requirement of the topic
2. Value crisis at- individual level
3. Value crisis at- Cultural level
4. Value crisis at- Societal level
5. The Indian concept of value.
6. Modern Approach to the study of Values.
Morsl and Ethical Human valnes. Usage of ICT (PowerPoint, Pdf and video
1. Bases for Moral Judgment lectures) and black board (traditional) as per
2. Some Canons of Ethics S NG T
UNIT-II 3. Ethics of Duty
4. Ethics of Responsibility
5. Factors to be considered in making Ethical
Judgments. Continuous Happiness and Prosperity-
A look at basic Human Aspirations
Moral Values in Profession. Usage of ICT (PowerPoint, Pdf and video
UNIT-I1I 1.~ What is Profession? lectures) and black board (traditional) as per
2. Professional Ethos requirement of the topic
3. Code of Professional Ethics
4. Corporate social Responsibility
Gender sensitization.
1. Socialization of Women
2. Demographic consequences Usage of ICT (PowerPoint, Pdf and video
UNIT-1V 3. Domestic Violence lectures) and black board (traditional) as per
4. Women’s work, its politics and requirement of the topic
economics , fact and fiction
,Unrecognized and unaccounted work ——
Co- Curricular Activities and value Education. Usage of ICT (PowerPoint, pdf and video
UNIT-V 1. Games and sports lectures) and black board
/ 2. Literary and cultural Activities 7 \dreqwrement of the topic
3. NSS, NCC activates
\ 4. A New Approach to Human Vam%.ff‘repd,omp nwvefsity Department of Chem
Creativity Low 1 BiEspur c) Dr. C.V. Raman Unive
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4. Students will develop a sense of appreciation of women in all walks of life .
5. Understand the role of a human being in ensuring harmony in society

Text Books-
e Human Values, Tripathy International Publishers
o 7oy gIfavyr v ar9g e & AN New Age
Rerr & ver. af 3IY. GIeT § 1991 VT
e Human Values in N.L. Gupta Concept Publishing
Education New Delhi
company
References
e A foundation course in Human Values Gaur R.R, Sangal R, Bagaria G P,

Excel books, New Delhi and
Professional Ethics .
e [ndian Ethos and Modern Management Bajpai B L,New Royal BoLucknow

e Human values Mishra Dr. RajanLaxmi PublicatiPVT Delhi

e Professional Ethics and Human values S. Dinesh Babu Laxmi
Publications PVT.LTD Delhi

e Business Ethics and Communication Rathore , P.S., S. Chand Publishing
Co. New Delhi

Jeevan Vidya ek Parichay ~ Nagraj, A, Divya Path Sansthan, Amarkantak

RECOMMENDED BOOKS -
Job Opportunities Emle;)e);aell)(l)lll)tedeklll Locz;l(/)l;lla Rzll‘l?(:cej(TDP Entrepreneurship Opportunity
Action planning human Goal 04 (Quality Consultant for human values
value skills gender Education
sensitization Decent work economic
growth achieved
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 4" Subject Code: 3SBPH403
Course: B. Sc. Maths Theory Max. Marks: 50
SUBJECT: PHYSICS-IV Theory Min. Marks: 17

(GROUP WAVES, ACOUSTICS AND OPTICS)

COURSE OBJECTIVE:-
I. To aware the students about various phenomena of Waves, Acoustics and Optics.
2. Describe the phenomena like Interference, Diffraction.

Unit Course Content Methodology Adopted
verse waves on a uniform string, | ICT based class room
ity /aves and ripples. Group | teaching, Group
ts. Superposition of waves: | Discussion, Case

Unit -1 osition principle, Standing | Analysis,  Individual
ples. Chladni's figures and | Presentations
ultrasonic and infrasonic

ICT based class room
dibility, intensity and jl,Qu(wi;xie’ss,,’gﬁ@l’{fﬁnd decibel, the musical | teaching, Case
scales, temperament and musical instrument. Reflection, refraction and Analysis,  Individual
diffraction of sound; Acoustic impedance of a medium, percentage | Presentation, Visit to

Unit—1I tgﬂggtiog and refraction at a mlﬂ)’cgl.mdaryiwimpgdange,_:m”qtchjng;__for Venture Capitalists

tri

» diffraction of sound, principle of a sonar system, sound
8. Applied acoustics: Transducers ar eir characteristics. Recording
production of sound, various systems, measurements of frequency,
waveform, intensity and velocity. The acoustics of halls, reverberation
period, Sabine'sformula.

Geometrical Optics Fermat's Principle of extremum path, the aplanatic | ICT based class room
Eqingi ~of a sphere and other applications. General theory of image | teaching, Case

Unit - 10T | formation: cardinal of an optical system, general relationships for | Analysis, Group
ns combin ptical instruments: Entrance and exit | Presentation
5 : . e Eomoan
pupils, need for a multiple lens cyepiece, common types of eyepieces.
Interference of light; The principle of superposition, twoslit interference, | ICT based class room

coherence requirement for the sources, thin films, interference by a film teaching, Case
with two non-parallel reflecting surfaces, Newton’s rings. Haidinger fringes | Analysis, Individual
( Fringes of equal inclination). Michelson interferometer, its application for | Presentation

precision determination of wavelength, Intensity distribution in multiple
beam interference, Fabry-Perot interferometer andetalon.

Fresnel Diffraction Fresnel half period zones, plates, straight edge, | ICT based class room

rectilinear propagation. Fraunhoffer Diffraction: Diffraction at a sli , phasor-| teaching, Case
r%u)ﬂon

Unit -1V

diagram and integral calculus methods, the intensity distribution, Analysis, Group
at a circular aperture and a circular disc, Rayleigh criterion, 1&Solving | Presentation -
I{nit ~V | power of telescope and microscope. Diffraction & Polarization: Diffraction ‘ ﬂ??/

% W A ;_‘g‘tja‘tings: Diffraction at N parallel slits, plane diffraction grating, reflection Head

. vqigrating and blazed gratings. Concave grating and different mountings. Department of Chpmistry
¢ © \U\'ﬁg%ﬁi@;powér of a grating. Double refraction and optiqal rotation: Dr. C.V. Ra Unjiversity
<0 o [ \Reéfihetion in uniaxial crisats: se #@tardation plates. T Em Y
¢ O B\ NI emancs - B 2 "ot Bitaspukt

COURSE'OUTCOMES:- W\ 0 iversity /

I. Understand the Physics behind various optical phenordenz. | ' Profesor & Aead

2. Understand various natural phenomena which are happeningin‘their surroundings. eparimext of Physics.

3. Explain the relationship in between various optical phenomena. ", - : Dr. C.V. Raman University
Deputy Regisiv Kota, Bilaspur (C.G.)
Dr. C.V. Ran INDIA
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PRACTICAL:-

L -
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To determine the frequency of A.C. Mains by usingsonometer.

To determine the frequency of A.C. Mains by Melde’s Experiment in transverse arrangement.

To Study and analysis of human ear (on the basis of physicalconcepts).

To determine the wavelength of sodium light by Newton’s ringsmethod.

To determine the wavelength of prominent lines of mercury light by plane diffraction grating.

To determine the refractive index of the material of the prism usingspectrometer.

To determine the resolving power of theTelescope.

To determine the resolving power of thePrism.

To determine the resolving power of the DiffractionGrating.

To determine the focal length of the combination of two lenses separated by a distance with the help of a

nodal slide and to verify the formula —
1 =

2
F i f fif

11. ULTRASONIC MEASUREMENT LAB

(i).  To study the characteristic of ultrasound.
(ii).  To determine of the distance by using ultrasonic sensors.
(iii).  To study the object detection by using ultrasonic sensors.
(iv).  To determine the velocity of ultrasonic waves in a non-electrolytic liquid by ultrasonic interferometer.
(V). To determine the compressibility of a non-electrolytic liquid by ultrasonic waves.

Note:-

)
0.0

One experiment will be asked in the semester practical examination.

Job Employability skill Local/National/UNDP Goal Entrepreneurship
opportunity developed Achieved Opportunity
Job Employability skill Local/National/UNDP Goal

developed Achieved

. e 3

-
A% i H.0.D. ////
Deptt. of Mathematics a
Dr. C.V. Raman University - o
Kata. ditaspur (C.G.) P& e 0 TP i
} - ' 0\ i "
s, Biaspur |
) RO T I NDIA
Fac Head it ’ /’ ~
c {2 ¥ 4 ! /,v‘"
Or. C.V. R; 1 Urtiv Department of Chem'<” ‘HA"/

vata, Bilaspur (C.G.) - =<9 i13



DR. C.V. RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 4"
Course: B. Sc. Maths/Bio/micro/biotech

Subject Code: 3SBCH404
Theory Max. Marks: 50

bry

ity

SUBJECT: CHEMISTRY-IV (Physical, Inorganic & Organic chemistry) Theory Min. Marks : 17
Unit Course Content Methodology Adopted
Phase equilibrium Statement and the meaning of the terms: phase | ICT  based  class-room
component and the degree of freedom, derivation of the Gibbs phase | teaching, Group Discussion,
rule. Phase equilibria of one component system: water, CO, and S | Case Analysis, Individual
system. Phase equilibria of two component system: solid liquid | Presentations
equilibria, simple eutectic: Bi-Cd, Pb-Ag system, desiliverisation of
lead.
Unit—1 | Solid solutions: compound formation with congruent melting point
(Mg-Zn) and incongruent melting point,(NaCI-H,O) (FeCls-H,0) and
(CuS0O4-H,0) system. Freezing mixtures, acetone-dry ice.
Liquid-liquid mixtures: Ideal liquid mixtures, Raoult’s and Henry’s
law. Non-ideal system azeotropes: HCI-H,O and ethanol water
systems.
Electrochemistry Electrical transport- conduction in metals and in | ICT based class room
electrolyte solutions, specific conductance and equivalent conductance, | teaching, Case Analysis,
measurement of equivalent conductance, variation of specific | Individual Presentation, Use
conductance and equivalent conductance with dilution. Migration of | of chemical modeling.
ions and Kohlrausch law, Arrhenius theory of electrolyte dissociation
and its limitations, weak and strong electrolytes, Ostwald’s dilution
Unit—1II | law, its uses and limitations. Debye-Huckel-Onsager’s equation for
strong electrolytes (elementary treatment only). Transport number:
Application of conductivity measurements: determination of degree of
dissociation, determination of Ka of acids, determination of solubility
product of sparingly soluble salt, conductometric titrations.
Definition of pH and pK, determination of pH using hydrogen,
quinhydrone and glass electrodes by potentiometric methods.
electronic structure, | ICT based class room
ionic radii and lanthanide contraction, complex | teaching, Case Analysis,
d isolation of lanthanide compounds. Group Presentation
General features and chemistry of
actinides, chemistry of sepatration of Np, Pu and Am from U,
Unit — IIT | Similarities between the later actinides and later lanthanides.
(c) Acids and Bases: Arrhenius, Br@nsted-Lowry, Lux-Flood, Solvent
system and Lewis concepts of acids and bases.
(d) Non-aqueous Solvents: Types of solvents and their general
N _characteristics, reaction in non-aqueous solvents with reference to
| 7] liquid NH; and liquid SO,
M L/ (a) Aldehydes and ketones: Nomenclature and structure of the | ICT based class room
N carbonyl group. Synthesis of aldehydes and ketones with particular | teaching, Case Analysis,
reference to the synthesis of aldehydes and ketones. Physical | Individual Presentation
properties. Mechanism of nucleophillic additions to carbonyl group ¢
Unit—IV | aldol perkin and knovenagel condensations. Condens‘gﬁzf with
ammonia and its  derivatives.  Wittig  reactioN Mannich
reaction.Oxidationof aldehydes, Baeyer-Villiger oxidation of ketones,
W Cannizzaro reactio?\&)eg\%]5 Wolf-Kishner, L1A1H4 and NaBH4 Department of Chemis|
| reductions. 1&]) .‘r‘:.cm’h\Cﬂ Or.C.V Dr. C.V. Raman Univers|
Deputy Registiar man University g Kota, Bilaspur (C.G.,
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(b) Carboxylic Acids: Nomenclature, structure and bonding, physical
properties, acidity of carboxylic acids, effects of substituents on acid
strength. Preparation of carboxylic acids, reactions of carboxylic
acids.. Synthesis of acid chlorides, esters and amides. Reduction of
carboxylic acids. Mechanism of decarboxylation. Methods of
formation and chemical reactions of unsaturated monocarboxylic
acids.

Unit—-V

Organic Compounds of Nitrogen Preparation of nitroalkanes and
nitroarenes.Chemical reaction of nitroalkanes.Mechanism  of
nucleophillic substitution in nitroarenes and their reductions in acidic,
neutral and alkaline media, Picric acid.

Halonitroarenes: reactivity, structure and nomenclature. Structure and
nomenclature of amines, physical properties and stereochemistry of
amines. Separation of mixture of primary, secondary and tertiary
amines. Structural features affecting basicity of amines. Amine salt as
phase transfer catalysts. Preparation of alkyl and aryl amines
(reduction of nitro compounds, nitriles), reductive amination of
aldehydic and ketonic compounds. Gabriel-Phthalamide reaction,
Hoffmann bromamide reaction, Reactions of amines, electrophilic
aromatic substitution in aryl amines, reaction of amines with nitrous
acid. Synthetic transformation of aryl diazonium salts, azo coupling.

ICT based class room
teaching, Case Analysis,
Group Presentation

Course Outcomes
Upon successful completion of this course students will describe the bonding and properties of transition and inter
transition element coordination compounds

Text And Reference Book

Inorganic Chemistry (Part-1, Part-1I), R.L. Dutta, NBS Publication.

e Unified Chemistry, Dr.M.M.Tandon, ShivlalAgrawal& Comp.
e  Synthetic Organic Chemistry, O.P.Agrawal, Krishna Prakashan Media Ltd.
e Physical Chemistry, K.L.Kapoor, Macmillan Pub. India, Ltd
Job opportunity Employability skill Local/National/UNDP Entrepreneurship Opportunity
developed Goal Achieved
Steel industries, Applied knowledge , ; ’ Food, cosmetic & water
pharmaceutical Catalysis in industry A il e purification expert, subject course

industries, food

Goall3 (climate action),

Gaal 15( Lifeon expert, Self-Coaching class expert

industries land),Goal03 (Good health & as a good academician etc.
& well being)
'(}')/ \‘ \
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DR. C.V.RAMAN UNIVERSITY

SEMESTER- 4th Subject Code: 3SBCH104
Course: B. Sc. Maths/Bio/micro/biotech Theory Max. Marks: 25
SUBJECT: CHEMISTRY-III Theory Min. Marks : 08

(INORGANIC & ORGANIC CHEMISTRY) PRACTICAL

PRACTICAL

Time: 6 hours

Organic Chemistry 5 marks

Qualitative analysis

Identification of an organic compound through the functional group analysis,determination of melting point and
preparation of suitable derivatives.

Physical Chemistry 5 marks

Transition temperature

1. Determination of transition temperature of given substance bythermometric, dialometric method (e.g.)
(MnCI2x4H20/SrBr2x2H20).

Phase equilibrium

1. To study the effect of solute (e.g. NaCl, succinic acid) on the critical solution temperature of two partially miscible
liquid (e.g., phenol water system) and to determine the concentration of that soluble in phenol water system.

2. To construct the phase diagram of two component (e.g., diphenyl aminebenzophenone) by cooling curve method.
Thermochemistry

1. To determine the enthalpy of neutralization of weak acid/weak base versus strong acid/ strong base and determine
the enthalpy of ionization of the weak acid/ base.

Inorganic chemistry-

Quantitative Volumetric Analysis

1. Estimation of ferrous and ferric by dichromate method.

2. Estimation of copper using thiosulphate.

Viva 5 Marks o
Sessional 5 Marks Q
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SEMESTER- 4"
Course: B. Sc. Maths

DR. C.V. RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

Subject Code: 3SBMA405
Theory Max. Marks: 75

SUBJECT: MATHEMATICS-IV (ADVANCED CALCULUS, PARTIAL Theory Min. Marks 25
DIFFERENTIAL EQUATIONS, COMPLEX ANALYSIS
AND ABSTRACT ALGEBRA)

COURSE OBJECTIVE:

The goal of this course is for students to gain proficiency in computations of advanced

calculus.

To make the student acquire sound knowledge of techniques in solving partial

differential equations.
To familiarize the student with complex analysis.
To acquaint the student with Abstract Algebra.

Unit Course Content Methodology Adopted
ICT based cl
Partial differentiation. Change of variables. Euler’s  Theorem  on . © ol b5
' : - 2 : teaching, Group Discussion,
Unit—1 | homogeneous function, Taylor’s theorem for functions of two variables. C Analvsi Individual
Jacobians, Envelopes, Evolutes. ase ',1a ysis, dividua
Presentations
. _ ) ) ICT based class room
Maxima, minima and saddle points of functions of two variables. Beta and : :
; . teaching, Case Analysis,
Unit—II | Gamma functions. Individual P ion. Visi
Double and triple integrals. Dirichlet’s integrals. dIVICDA resgnta.ltlon, Esit
to Venture Capitalists
Partial Differential equations of the first order. Lagrange’s solution. Some | ICT based class room
special types of equations which can be solved easily by methods other than teaching, Case Analysis,
Unit — ITI generfll methods. Charpit"s general method of solution, Partial differential Group Presentation
equations of second and higher orders. Homogeneous and non- Homogeneous
equations with constant coefficients. Partial differential equations reducible to
equations with constant coefficients.
s 2 PESE— » o £ Tomol ICT based class room
omplex numbers as ordered pairs. Geometric representation of Complex | 4. 1. Case  Analvsis
Unit — IV numbers, Continuity and differentiability of Complex functions. Analytical Indivi dﬁél Presentation b
o function, Cauchy Riemann equation, Harmonic function, Mobius
transformations, fixed point, cross ratio.
ICT based class om
Group-Automorphisms, inner automorphism. Group of Automorphism, teaching, Case Analysis,
Unit — V Conjugacy .relation an_d centraliser. Normaliser. Counting_principle and the Group Prese ‘
class equation of a finite group. Cauchy’s theorem for finite abelian groups
and non abelian groups. Ring homomorphispi. ldeal/s,a'hd Quotient Rings. Pro? ‘
U AR Rotat Jnnis
’ Kota Biaspur (C.G)
COURSE OUTCOMES ' l

<

N

| oy Dr. C.V. Raman University

it

Understanding the ideas of advanced calculus and series and an ability to calculate

with them and apply them.

\

ity

~ Understanding of the ideas of partnal differential eqttg‘fw/s and facility in solving I W) < z

standard examples.
y Es
Department of Chemistn r‘gg _,
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. Understanding of the ideas of complex analysis and ability to calculate with them.
. Improved facility in abstract algebra.

Job opportunity

Employability skill developed

Local/National/UNDP Goal
Achieved

Entrepreneurship
Opportunity

Teachers, Statistician, Able to Improve Decision Goal 4 (Decent work),Goal 8 Academician
Researcher, Civil Officer | making and problem solving (Quality Education
skills
S
oS NG -
HO.D
Deptt. of Mathematics
Or. C.V. Raman lmi rsity
Kota, Silaspur (C.G.)
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SEMESTER- 5"
Course: B. Sc. Biology
SUBJECT: ENVIRONMENTAL STUDIES

DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

COURSE OBJECTIVE:
Student will be able to become proficient in the natural and physical sciences, as well as to be aware
of social and cultural influences upon environmental problems facing society today.

Subject Code: 3SBES501
Theory Max. Marks: 25
Theory Min. Marks of

Unit Course Content Methodology Adopted
. of en ICT based class room
teaching, Group Discussion,
Unit -1 Case Analysis, Individual
Presentations
Ecosystems: Definition, concept, structure and functions. Producers, | ICT  based class room
consumers and decomposers of an ecosystem. Energy flow in the | teaching, Case Analysis,
Unit—1II | ecosystem. Types of ecosystems. Bio-diversity: Definition, | Individual Presentation, Visit
classification, threats to biodiversity and its conservation. to Venture Capitalists
Environmental pollution: Causes, effects and control of air, water, | ICT based class room
, soil, thermal, noise and marine pollution. Causes, effects and | teaching, Case Analysis,
Unit — III . ) :
management of soil nuclear hazards. Solid waste management : Causes | Group Presentation
Leffects and Control measures of urban industrial waste.
The Environment Protection Act, The Air Act, The water Act, The | ICT based class room
Wildlife Protection. Act and Forest Conservation Act. Woman and | teaching, Case Analysis,
Unit —IV | child welfare, HIV/AIDS and Role of information technology on | Individual Presentation
environment and human health.
Social issues and the environment, unsustainable to sustainable | ICT based class room
development. Urban problem related to energy, water conservation | teaching, Case Analysis,
Unit—V | rain water harvesting, watershed management Disaster types and

Disaster management, Floods, earthquakes, cyclones and land slides.

Group Presentation

Course Outcome:-
The Environmental Studies minor supplements other majors to facilitate students’ understanding
of complex environmental issues from a problem-oriented, interdisciplinary perspective.

Enable the student to acquire basic ideas about environment and emerging issues about

@&

Department of Chemiatry
Dr. C.V. Raman University
“ota. Bilasour (C (3 )« . |

environment problems.
Aware about the need and importance of Natural Resources.

'Develop knowledge and understanding of the environment and enable the students to contribute

Environmental Pollutjo ontrol inProcess Industries, S.P. M@a‘/
i Ne2D

D@""" of Mather
Dr. C.V. Raman University*’

Kota, 3ilaspur (C.G.) el
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Introduction to Air Pollution P.K.Trivedi

Environmental Pollution Analysis, S.M.Kharpkar
Environmental Pollution Engineering and Control, C.S.Rao
Environmental Chemistry, B.K. Sharma &H.Kaur.

Job opportunity

Employability skill
developed

Local/National/UNDP
Goal Achieved

Entrepreneurship Opportunity

Teaching,
Environmental-
Officer/Chemist,
Scientist, Environmental
scientist.

Able to solve Problem
related Enzyme Peptide,
Air and Water.

Able to Understand
Radiation Pollution

Goal 3: (UNDP) Good
health and well-being
Goal 6: (UNDP) Clean
water and Sanitation
Goal 15: Life on Land

Health & Environment Protection
Service, Environmental
Analyst/specialist with Eco-friendly
approach & environmental
initiatives

Department of Chemictry
Dr. C.V. Raman University

Kota. Bilaspur (C.G.) - @vv
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SEMESTER- 5th
Course: B.Sc. Math/Bio/Micro/Biotech
SUBJECT: INTRODUCTION TO SOFT SKILL & TEAM BUILDING

@B

u_cvmm

Dr. C.V. RAMAN UNIVERSITY

Kargi Road, Kota, Bilaspur (C.G.)

COURSE OBJECTIVE:
By the end of the soft skills training program, the students should be able to:

¢ Develop effective communication skills (spoken and written).
e Develop effective presentation skills.

Subject Code: 3HBEL501
Theory Max. Marks: 25
Theory Min. Marks: 8

e Conduct effective business correspondence and prepare business reports which produce results.
e Become self-confident individuals by mastering inter-personal skills, team management skills, and

leadership skills.

e Develop all-round personalities with a mature outlook to function effectively in different

circumstances.

e Develop broad career plans, evaluate the employment market, identify the organizations to get good

placement, match the job requirements and skill sets.

e Take part effectively in various selection procedures adopted by the recruiters.

, a U(‘\\.p Tb\w

Qr.CV
/ Kotz

) Head (t(;’\'!\ ol
Or. our (C.G) dfnent of Chemis
KO a B\ dbwf { Dena University
an
INDIA By C.V. Ramnp\_auzﬂﬂ

Unit Unit wise course contents Methodology Adopted
General Introduction of self by students, Importance of the Training sessions,
Importance of Presentation Skills, Public Speaking, Basic English Grammar
Vocabulary, Kinds of Sentences, Verb, Adverb, Tenses, Preposition, Usage of ICT like PPT,
. Conjunction, Formation of Sentences, Sentence Making, Translation, | Video Lectures, Black
Unit -1 S 2 o . ]
Communication Skills Communication meaning, Function, Process, Types of | board.
communication, Barriers of communication, Guidelines for effective
communication, Purpose of Good communication, Importance of right
Pronunciation
Listening and Writing Skills Importance of effective listening, Importance of
fechve writing sklll,Converson Practice, Guidelines for ectlv writing Usage of ICT like PPT,
Unit - 11 Video Lectures, Black
board.
Team Management, Tlme Management Stress Management Decision Making,
Positive Thinking Attitude, self actualization, Working style
Em.a.ll Sk.l“S Email Etiquette, Email Drafting, Cn’ea’cmg a Resume/ Rgsume Usage of ICT like PPT,
writing tips Format and Content Resume, Fresher's Resume, Helpful Tips For Video Lectures. Black
Unit -III' | Resume Writing, Things to avoid in Resume, Group Discussion Introduction - ’
“what is GD”, Ability to Influence, Importance of Active Listening, Key Steps to '
succeed in GD Do’s and Don'’ts of GD. A
Interview Skills/ Tips Groundwork before the Interview, Greeting Etiquettes, e
Self Introduction, Tips to answer “questions” Do’s and Don’ts of Interview, | Usage/ .o T like PPT,
Unit - IV Preparing a day before the interview, Things to remember during the | Vide Lectures, Black
Interview. Telephonic Interview and Video Conferencing Interview Tips Treat | board.
the Interview like a face to face Interview, Telephone Etiquette, Flow of
Conversation.
. ) . Usage of ICT like PPT,
Unit - V Corporate Etiquette Professional Attitude at work , Video Leemes, Black
) s board. (\ 4
7. ST
Depuly Repistrar (Aeader i, | O,
il e | Deptt. of Mathemalic
Dr. C.V. Raman | 5: : A Dr. C.V. Raman University

Kota, 3itaspur (C.G
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Dr. C.V. RAMAN UNIVERSITY

Kargi Road, Kota, Bilaspur (C.G.)

COURSE OUTCOME:-

The teaching methods in the soft skills training include lectures, projects, role plays, quizzes, and
various other participatory sessions. The emphasis will be on learning by doing.

Since the method of training is experiential and highly interactive, the students imbibe the skills and
attributes in a gradual and subtle way over the duration of the program. The students will not only
learn the skills and attributes but also internalize them over a period of time.

Internalization ensures that the skills and attributes become part of the students’ nature. Subtle
changes are bound to occur in their behavior and outlook, and these will make them more self-
assured and confident. Moreover, the behavior changes will be gradual and natural and will not
appear artificial or put on. Thus, the changes in them will be genuine and positive.

The Soft Skills training program is a credit course and the evaluation of the students takes place on a
continuous basis. Active participation in activities, interest displayed by the students in acquiring the
necessary attributes and skills and the commitment

shown by them to improve in terms of attitudes are the main criteria for evaluation.

Text Books:

Business Communication, Universal Pub. Agra - Dr. Ramesh Mangal

Reference Books:

English Grammar- Wren & Martin
Putting your best foot forward- Lt. Co. (Dr.) Pramod Deogirikar

Job opportunity | Employability skill developed

Local/National/UNDP Goal

Achieved
Soft Skill Trainer, Wn'ting skills, Cqmmunication No Poverty, Zero hunger, Quality . '
HR Executive skills, Soft skills, Stress Education and Decent work and Soft Skill Trainer

management, Team working

Economic Growth

7‘\
&

Head
Department of Chemie.'frv
Dr. C.V. Raman University
gy i Kota, oiaspius (w.on) = mov i3
Qr. G.V. Raman University
" Kota, Bifaspur (C.G.)
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G)

SEMESTER- 5™

Course: B. Sc. Maths

SUBJECT: DISCIPLINE SPECIFIC ELECTIVE-I

PHYSICS-V (QUANTUM MECHANICS, ATOMIC, MOLECULAR
AND NUCLEAR PHYSICS)

COURSE OBJECTIVE:-

Subject Code: 3SMPHS503
Theory Max. Marks: 50
Theory Min. Marks: 17

I. To introduce student to the concept of special relativity and its application to physical sciences.

2. To express the basic postulates of Quantum Mechanics and Atomic Physics.

Dr. C.V. Ramar \‘f A " : : :L)
Kota, Bilaspur (C.G.) ‘ota

Unit Course Content Methodology Adopted
Theory of Relativity Reference systems, inertial frames, Galilean | ICT based class room
Invariance and conservation laws, Michelson-Morley experiment; | teaching, Group Discussion,
Postulates for the special theory of relativity, Lorentz transformations, | Case Analysis, Individual
length contraction, time dilation, variation of mass with velocity, mass | Presentations

Unit—1 | - energy equivalence, particle with zero rest mass. Origin of Quantum
Theory: photoelectric effect , Ritz combination principle in spectra.
stability of an atom, Planck's radiation law, Einstein's explanation of
photoelectriceffect..
Quantum Mechanics Wave-particle duality and uncertainty principle; | ICT based  class room
de Broglie's hypothesis for matter waves; the concept of wave and teaching, Case Analysis,
group velocities, evidence for diffraction and interference of particles, | Individual Presentation, Visit
experimental demonstrations of matter waves. Consequence of de | to Venture Capitalists
Broglie’s concepts; quantization in hydrogen atom; energies of a

Uni particle in a box, wave packets, Heisenberg's uncertainty relation for p

nit — I1 : - p
and x, its extension to energy and time. Consequence of the
uncertainty relation; gamma ray microscoj ""’{difﬁ”c_tion:‘atfa slit,
particle in a box, position of an electron in a Bohr's orbit
Schrédinger’s equation. Postulates of quantum mechanics; operators,
expectationvalues.

Atomic Physics natural occurrence of quantum numbers-n, land m, [ ICT based class room
t ated physical quantities. Spectra of hydrogen, deuteron and teaching, Case Analysis,
atoms spectral terms, doublet fine structure. screening constants | Group Presentation
for alkali spectra for s,p,d and f states, selection rules, Singlet and
Unit —1III | triplet fine structure in alkaline eart ectra. L-S and J-J couplings.
Weak Spectra: Continuous X-ray spectrum and its dependence on ) ,
voltage, Duane and Hundt’s law. Characteristic X-rays. Moseley's law; M}V/ ’
doublet structure of X-ray spectra. X-ray absorption spectra. v
Molecular Spectra Quantization of vibrational and rotational energies, | ICT based class room
pure rotational and rotation-vibration spectra Dissociation limit for the teaching, Ca Analysis,
ground and other electronic states, tr. Individual Pr ion
and electronic vibration spectra. Spe
Unit—1V | ; tokes lines,  experim
e o Department of Chem|atry
Dr. C.V. Raman Univefsity
( Kota, Bilaspur (C-Gg\"*‘ 113
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ICT based class room
teaching, Case Analysis,
Group Presentation

Nuc“;{ea]:yly)ll S. W ’»/kﬁ% o ? e 3 5 1;%?’ 5

e

hnique. Structure of nuclei,
ergy), energy, p-p and n-p scattering and
general concepts of nuclear forces. Beta decay, range of alpha particle,
Geiger- Nuttal law. Gamow's explanation of alpha decay, beta decay,
Nuclear reactions,compound nucleus,). Shell model, Liquid drop
model, Nuclear fission and fusion (concepts), energy production in
stars by p-p and carbon - nitrogen cycles (concepts).

Unit-V

COURSE OUTCOME:-

1. Explain the nature of Quantum Mechanics and Lorentz Transformation equations.
2. Understand the concept of constant relative motion of different bodies in different frames of references.
3. Describe theories explaining the structure of atoms and the origin of the observed spectra.

gon, Employability skill Local/National/lUNDP Goal
opportunity | developed Achieved
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 5™ Subject Code: 3SMPHS504
Course: B. Sc. Maths Theory Max. Marks: 50
SUBJECT: DISCIPLINE SPECIFIC ELECTIVE-II Theory Min. Marks: 17

PHYSICS-V (ASTRO PHYSICS & ATMOSPHERIC SCIENCE)

COURSE OBJECTIVE:-

1.
2.

To gain knowledge of modern techniques, theory and observation results in astrophysics and cosmology.
Introduce the physics of planetary atmospheres with special emphasis on the atmosphere of the earth.

Unit Course Content Methodology Adopted

R R O

ur Universe Introduction, Constituents of the universe, Atmosphere, | ICT based class _room
Pla tars, Solar energy, Aéterdid5;>:;;&Mefé?bf\s'**or;Meté_br’oidS, teaching, Group Discussion,
Unit—I | Comets, Pole Star, Galaxies. Case Analysis, Individual
Presentations

0

Unit-1I

Solar System and Stars Celestial mechanics, Elliptical orbits, Kepler’'s | ICT based class room
lgvys_,(,'(nEagtl_}\ - Moon system, Tidal forces, Terrestrial Planets, Sb]ar teaching, Case Analysis,
activity, Helio seismology, Binary stars, White dwarfs, Neutron stars, | Individual Presentation, Visit
Formation of proto stars, Degenerate remnants of stars, Chandrasekhar | to Venture Capitalists

Kimit, pulsars.

Unit - III | radiation; albedo; green house effect; heat balance of earth-atmosphere

Physical Meteorology & Radar Meteorology ~ Atmosphere; | ICT based class room
atmospheric composition; law of thermodynamics of the atmosphere; | teaching, Case Analysis,
adiabatic process; law of black body radiation; solar and terrestrial | Group Presentation

system. Basic meteorology-radar principles; use of weather radar in
aviation.

Dynamic Meteorology & Monsoon Dynamics Furvltdamen’taly forces; | ICT based class room
phere; momentum; thgrxgo@jynaxpﬁjgs___pf dry | teaching, Case Analysis,

5

st;ucture’__wc’)"f static atmosph
stmosphere; voraciy; _potential

ind; temperature & | Individual Presentation

Unit~ IV tion over India in the lower, middle, and upper
phere during pre/ post/and mid-monsoon season; energy cycle of |
,,,,, oon; dynamics of monsoon; depressions and easterlywaves. ’\l o
"\:L-"
Atmospheric Pollution & Instrumentation System Role of meteorology | ICT based class room
on atmospheric pollution; atmospheric boundary layer; air stability; | teaching, Case Analysis,
wind structure; ekman spiral; turbulence boundary layer scaling; Group Presentation ‘
. residence time and reaction rates of pollutants: sulpher compounds; WV
Unit-V . ; ; g A
nitrogen compounds; organic compounds; aerosol; radioactive ead
particles. Ground based instruments for the measurement of Department of| Chemit
temperature, presitﬁe(bnmidiw wind and rainfallrate. f\rh Dr. C.V. Ramar Univer.
AR H.0.D. /’/J ey GG - 49!
¥ Deptt. of Mathemaics L - =2 o ;
‘ <} s peit Deputy Registrar {Academir)
COURSE OUTCOMES:- . C an University Dr. C.V. Raman Lnivereity
Students will have understanding of: ohaspur (C.G.) Kota 030

1.

N AW

To understand binary stars as well as our solar system and the associated processes occurring in the Milky Way
and other galaxies. .(&y

To describe the basic structure of an atmosphere and the climate_ ,sysl.(e\m.
The concept of potential temperature and how it relates to static ‘stability.

Know the components of the earth radiation balance and undeérstand optical depth and transmissio;bf‘ygfgg&@r &(He%:':i
Derive a simple model of “green house effect”. gt : Nepagmept AHY “";Z'W
VAN /MY ‘al\M-\ J

B ;éfjsoilf ’\CG)



PRACTICAL:-

T3 OviUhgs L) I

To determine the value of specific charge e/m of an electron by Thomson’s Method.
To study and verify the Inverse Square Law by using photocell.
To study and analysis the properties of photocell.
To study of colour thin film of given Sample.
To study and analysis of long form of the periodic table
To study of the time dilation by the concept of twin paradox.
Experiments with Abbey’s Refract meter:-
(). To find the Refractive Index of the given liquid sample by using Abbey’s Refract meter.
(ii).  To determine the Polaris ability of the given liquid samples at a given temperature.
(iii).  To study the variation of refractive index with:-
(a) Temperature of liquid sample.
(b) Wavelength of the light source.
Experiments with GM COUNTER :-
(i).  To draw the plateau characteristics of GM Counter using radioactive source (55Cs'*").
(ii).  To study the pulse height with the applied voltage to the GM Tube.
(iii).  To study the absorption of beta and gamma radiation.
(iv).  To study and verify the Inverse Square Law by using GM Counter.
(v).  To study of GM Counter.
(V). To study of design structure of GM Counter.

. Experiments with Lissajous Pattern:-

(i).  To study of the Lissajous figures.

(ii).  To determine the unknown frequency calculation by using Lissajous figures.
(iii).  To determine the RLC resonance frequency calculation by using Lissajous figures.
(iv).  To determine the phase difference calculation by using Lissajous figures.

Note:-

%* One experiment will be asked in the semester practicalexamination.

Job Employability skill Local/National/UNDP Goal
opportunity developed Achieved
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Dr. C.V. RAMAN UNIVERSITY
Kargi Road, Kota, Bilaspur (C.G.)

SEMESTER- 5"

Course:

B.Sc. Maths/Bio/micro/biotech

SUBJECT: Chemistry-V (Physical Inorganic & Organic Chemistry)

Subject Code: 3SBCH503
Max. Marks: 50
Min. Marks:17

Course Objective: To Study the concepts of UV and IR spectroscopy and Bio-Organic & Bioinorganic Chemistry

tathematics Dr. C.\
.. V"Raman University Ko
ta, 3it aspur (C G.) (C India

STTH

Units Unit Wise Course Contents Methodology Adopted
Spectroscopy — I (a) Electromagnetic radiation, regions of the spectrum, Usage of ICT (Powrpoint, PDF
basic features of different spectrometers, statement of the Born- | and video lectures) and black
Oppenheimer approximation, degrees of freedom. board  (traditional) as  per
(b) Rotational spectrum of diatomic molecules. Raman spectrum, requirement of the topic, E-UG
application of Raman spectrum. Pathshala, Google Classroom.
Spectroscopy - 11

) (a) UV Spectroscopy : Electronic excitation, elementary idea of
Unit- | trument used, Applications to structure determination of organic
I molecules. Woodward-Fieser rule for determining max of , -unsaturated
carbonyl compounds.
(b) Infrared Spectrum : Energy levels of simple harmonic oscillator,
selection rules, pure vibrational spectrum, intensity, determination of
force constant and qualitative relation of force constant and bond
energies, effect of anharmonic motion and isotope on the spectrum, idea
of vibrational frequencies of different functional groups.
I Essential and trace elements in biological | Usage of ICT (Powrpoint, PDF
processes, metalloporphyrins with special reference to haemoglobin and | and video lectures) and black
Unit- | myoglobin, Biological role of alkali and alkaline earth metal ions with | board (traditional) as  per
I ial refer 0 Ca2+. Nitrogen fixation. requirement of the topic.
organi Role of metal ions in biological process,
Na/K pump, meta complexes as therapeutic agents anticancer agents,
antiarthirits drugs and chelation therapy
Inorganic Chemistry Usage of ICT (Powrpoint, PDF
) Classification of acids and | and video lectures) and black
bases as hard and sofft, Pearson’ s HSAB concept, acid-base strength and | board (tradmonal) as  per
hardness and softness, Symbiosis, theoretical basis of hardness and requirement of the topf
. softness, electronegativity and hardness and softness.
Unit- Gravnmet;uc Analysis  Principles of gravimetric estimation,
I supersgnfratlon co-precipitation, post-precipitation and Ash treatment = s
' with-fespect to the estimation of Ba, Zn and Cu. W
)’/at:efr Analysis Hardness, types of hardness-Temporary, permanent
and total hardness, acidity and alkalinity, BOD, COD and DO. VYL Ratadl ¢
ot oY B‘\OVLUK
Ko “\nD\R
Carbohydrates - I Classification and nomenclature, monosaccharide, | Usage of ICT (Powrpoint, PDF
mechanism of osazone formation, interconversion of glucose and | and video lectures) and black
Unit- | fructose, chain lengthening and chain shortening of aldoses. | board (traditional)
1v | Configuration of monosaccharide, erythro and threo diasterioisgmers. requirement of the
Conversion of glucose into mannose. Formation of glycosid&érs lecture video E ug Path
\,&Yand esters, determinatioll Kb—rm g size of monosaccharide; cyclic Hedg
/| structure of D(+) glucos ‘Q{h@m mutarotafion. Structures of DeDartm(ont of Chemi

Dr. C.V. Raman Un
Kota, Bilaspur (C.G)

1Stry

versity
- 495112



ribose and deoxyribose. Carbohydrates - II An introduction to
glycosidic linkages in di- and poly-saccharides. Reducing and non
reducing sugars. Structure determination of maltose, sucrose, starch and
cellulose.

Unit-

Synthetic Dyes: Colour and constitution (electronic concept).
Classification of dyes. Chemistry and synthesis of methyl orange,
Congo red, Malachite green, Crystal violet, Phenolphthalein,
Fluorescein, Alizarin and Indigo

Usage of ICT (Powrpoint, PDF
and video lectures) and black
board (traditional) as  per
requirement of the topic.NPTEL
video lecture

Course Outcomes — After completion of the course student will able to Understand the Spectroscopy ,acid/base
reactions, their products, and how buffer systems work

Text And Reference Book

Inorganic Chemistry (Part-1, Part-1I), R.L. Dutta, NBS Publication.

Synthetic Organic Chemistry, O.P.Agrawal, Krishna Prakashan Media Ltd.

L
¢ Unified Chemistry, Dr.M.M.Tandon, ShivlalAgrawal& Comp.
L]
L]

Physical Chemistry, K.L.Kapoor, Macmillan Pub. India, Ltd

Job opportunity Employability skill Local/National/UNDP Entrepreneurship Opportunity
developed Goal Achieved
Steel industries, Chemical analysis. Applied Goal04(quality education) Food, cosmetic & water
pharmaceutical chemistry knowledge Goall3 ?climate sotion) purification expert good
industries, food chemical production . i academician etc.
industries, Rubber Gerlia( Lifs on
i land),Goal03 (Good health
industry, Thermal 5
. 3 & well being)
insulation
s ;
. \
'r a C Hea d
. NAYA Department of Chemistry
o omtstrar { \\r\‘: ‘-\;;\» C.G) Dr. C.V. Raman University
%?;9 R,“.m C G ‘ Kota, Bilzzpur (L3, - 422113
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Dr. C.V. RAMAN UNIVERSITY
Kargi Road, Kota, Bilaspur (C.G.)

SEMESTER- 5" Subject Code: 3SBCH503
Course: B.Sc. Biology/Maths/Microbio/Biotech Practical Max. Marks: 25
SUBJECT: Chemistry Practical - V Practical Min. Marks: 08

Time: 6 hour
Inorganic Chemistry 05 Marks
Analysis of inorganic mixture containing five radicals with at least one interfering radical (phosphate, borate, oxalate
or fluoride).
Organic Chemistry 05Marks
Preparation:
(i) Acetylation
(i1) Benzoylation
(ii1) meta-Dinitrobenzene
(iv) Picric acid
Physical Chemistry 05 Marks
(1) Effluent Analysis
Identification of cations and anions in different water samples.
(i) Water analysis
To determine the amount of dissolved oxygen in water samples in ppm units.
Viva 05 Marks
Sessional 05 Marks
Books:
+  Unified Chemistry, Dr. M.M.N.Tandon, Shivlal Agrawal & Company.
« Experiment & Calculations in Engineering Chemistry, Dr. S.S. Dara, S.Chand & Com. Ltd.
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)‘6\)6 | (CG Department of Chemictry
R A Dr. C.V. Raman University
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SEMES
Course:

A }J
" “’N‘J /
Dr. C.V. RAMAN UNIVERSITY
Kargi Road, Kota, Bilaspur (C.G.)
TER- 5"
B.Sc. Maths/Bio/micro/biotech

SUBJECT: Chemistry-V (Elective —I) Industrial Chemistry

Subject Code: 3SBCH504
Max. Marks: 50
Min. Marks: 17

Course Objective: Study of basic concept of distillation, evaporation, absorption, filtration and drying catalysis
Microwave and Ultrasound assisted green synthesis, Green catalysis and its application. .

Units Unit Wise Course Contents Methodology Adopted
1. Distillation: Introduction, batch and continuous distillation, separation of | Usage of ICT (Powrpoint,
azeotropes, PDF and video lectures)

Unit-I | plate columns and packed columns. 2. Absorption: Introduction, equipments, | and black board
packed columns, spray columns, bubble columns, mechanically agitated (traditional) as per
contactors. requirement of the topic.
1.Energy Balance: Heat capacity of pure gases and gaseous mixtures at | Usage of ICT (Powrpoint,

. constant pressures, sensible heat changes in liquids, Enthalpy changes.2. | PDF and video lectures)
Unit- Drying: Introduction, free moisture, bound moisture, drying curve, | and black board
1 equipments— traydryer, rotary dryer, flash dryer, fluid bed dryer, drum dryer, | (traditional) as per
spray dryer. requirement of the topic.
I.Energy Balance: Heat capacity of pure gases and gaseous mixtures at | Usage of ICT (Powrpoint,
constant pressures, sensible heat changes in liquids, Enthalpy changes.2. | PDF and video lectures)

Unit- | Drying: Introduction, free moisture, bound moisture, drying curve, | and black board

111 equipments— traydryer, rotary dryer, flash dryer, fluid bed dryer, drum dryer, | (traditional) as per
spray dryer. requirement of the topic.
Catalysis: Introduction, Types, Basic principles, mechanisms, factors affecting | Usage of ICT (Powrpoint,

. the performance, introduction to phase transfer catalysis, Enzymes catalyzed | PDF and video lectures)

Unit- | oactions- rate model, industrially important reactions.2.Renewable Natural | and black board

v resources: Cellulose, Starch: - properties, modification, important industrial | (traditional) as per
chemicals derived from them. Alcohols, oxalic acid and Furfura. requirement of the

topic.Nptel lecture video
Utilities in Industry: Usage of ICT (Powrpoint,
Fuel: Types of fuels — advantages and disadvantages. Boilers: Types of | PDF and video lectures)
boilers and their functioning. Water: Specifications for Industrial use, various | and black board

Unit- | water treatments. Steam: Generation and use.Fluid Flow: Fans, Blowers, (traditional) as per

v Compressors, vacuum pumps, Ejectors. requirement &E the
s: Reciprocatin umps, Gear pumps, Centrifugal pumps.Heat . -

( T ranl;fer: Heaf exchanggerz- s}ll)ell and tubeptypg, finned tubegheatpexcl?angers, top:c.NPTEL@ s

'lh\/ plateheat exchangers, refrigeration cycles.

Course Outcomes - Knowlwdge of industrial chemistry and its application.

¥

Reference books:

3.Chemical Procesg Principles—Part-1, D.A. Hougen, K.M.
House, Bombay. 0\8\

4. Introduction to Chamn AL
U.S:A. tMathematic

Nt

Qr. C.V

7]

(C.G.),

1. Catalysis, Heterogeneous and Homogeneous. Delmon Elsevier Science publisheri.‘/‘ma‘
2.Stoichiometry, B.T. Bhatt and S.N. Vora—Tata McGraw Hill P}Qgg?ng Co. Ltd., New Delhi.
, RIA. Regatz Asia pyb}

ineering, W.L. Budger.and I.T. Banchero, McGraw Hill BobR
: Department of Chemistr

Dr. C.V. Raman Universit
Kota, Bilasnur (C.G.) - 495

\)i' '

Ra i

BIROA

.of




e 5. Industrial chemistry: B. K. Sharma

e 6. Riegel’s Handbook of Industrial Chemistry: J. A. Kent CBS Publishers, New Delhi.

e 7. A Textbook of Engineering Chemistry, S. S. Dara: S. Chand & Company Ltd. New Delhi.
e 8. Environmental Chemistry: A. K. De, New Age International Pvt, Ltd, New Delh

Job opportunity

Employability skill
developed

Local/National/UNDP
Goal Achieved

Entrepreneurship Opportunity

Steel industries,
pharmaceutical
industries, food
industries. Power
plant

Application and Production
of chemical

Goal04(quality education)
Goall3 (climate action),
Goal 15( Life on
land),Goal03 (Good health
& well being)

Food, cosmetic & water
purification expert good
academician, chemical business
etc.

Head '
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SEMESTER- 5"
Course: B. Sc. Maths
SUBJECT: DISCIPLINE SPECIFIC ELECTIVE-I

/1S
R

DR. C.V.RAMAN UNIVERSITY

KARGI ROAD, KOTA, BILASPUR (C.G.)

Subject Code: 3SBMA503
Theory Max. Marks: 75
Theory Min. Marks: 25

MATHEMATICS-V (REAL ANALYSIS, LINEAR ALGEBRA & DISCRETE
MATHEMATICS)
COURSE OBJECTIVE:

The goal of this course is for students to gain proficiency in computation of real

analysis.

To make the student acquire sound knowledge of linear algebra.

To familiarize the student with discrete mathematics.

Unit Course Content Methodology Adopted
Riemann integral, Integrability of continuous and monotonic functions, The | ICT based class room teaching,
fundamental theorem of integral calculus, Mean value theorems of integral | Group Discussion, Case

Unit -1 calculus, Partial derivatives and differentiability of real-valued functions of | Analysis, Individual
two variables. Presentations
Schwarz and Young's theorem, Implicit function theorem, Fourier series of | ICT based class room teaching,
half and full intervals, Improper integrals and their convergence, Comparison | Case  Analysis, Individual
Unit — 11 test, Abel’s and Dirichlet’s tests, Frullani’s integral, Integral as a function of a | Presentation, Visit to Venture
parameter. Capitalists
Definition and examples of vector spaces, subspaces, Sum and direct sum | ICT based class room teaching,
of subspaces. Linear span, Linear dependence, independence and their basic | Case Analysis, Group
: properties. Basis, Finite dimensional vector spaces, Existence theorem for | Presentation
Unit — I : : . : :
basis, Invariance of the number of elements of a basis set, Dimension,
Dimension of sums of vector subspaces.
Linear transformations and their representation as matrices, The Algebra of | ICT based class room teaching,
linear transformations, The rank- nullity theorem, Eigen values and eigen | Case Analysis, Individual
Unit—IV | vectors of a linear transformation, Diagonalisation. Quotient space and its | Presentation

dimension.

Binary Relations, Equivalence Relations, Partitions and Partial Order

ICT based class room teaching,

Department of Chemistrv ((,
' Dr. C.V. Raman University

ata, Bilaspur (C.G.) - 4uv R

A Unit 7/(, " | Relation . Graphs, Multigraphs, Weighted Graphs, Paths and Circuits, | Case . Analysis,
11 m/ Shortest Paths. Trees and their properties. Presentation
\ P -
\[V4 ik =
Course Outcomes Dr. C.V Cé‘
. Understanding the ideas of real analysis and series and an ability to calculat&wrbm})& '
them.
. Understanding of the ideas of linear algebra and in solving standard examples.
© Understanding of the |deas of discrete mathem cs. d facility in solving standard
examples. ; , -
R -l Dr L V. R .0.D.
Y Registar (Acadermie Head Kotz

Deptt. of Mathematics
Dr. C.V. Raman University
Kota, Jilaspur (C.G.)




Job opportunity Employability skill developed Local/National/UNDP Goal Entrepreneurship
Achieved Opportunity
Able to Improve Decision Goal 4 (Decent work), Goal 8 Acdemician
Teachers, Statistician, making and problem solving (Quality Education

Researcher, Civil Officer | skills

Y k=

D H.0.D.
Faculty ¢ Bx Deptt. of Mathematics
or. C/:: " r.C.V. Raman Un'vc.a",
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Dr. C.V. Raman Universily
Kota, Bilaspur (C.G.)
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DR. C.V. RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 5" Subject Code: 3SBMAS504
Course: B. Sc. Maths Theory Max. Marks: 75
SUBJECT: DISCIPLINE SPECIFIC ELECTIVE-II Theory Min. Marks 25

MATHEMATICS-V (RING THEORY AND LINEAR ALGEBRA II)

Unit Course Content Methodology Adopted

Definition, examples and basic properties of ordered sets, maps between | ICT based ~ class room
ordered sets, duality principle, maximal and minimal elements, lattices as teaching, Group Discussion,
Unit -1 ordered sets, complete lattices, lattices as algebraic structures, sublattices, Case Analysis, Individual
products and homomorphisms.

Presentations

Definition, examples and properties of modular and distributive lattices, | [CT based class room
Boolean algebras, Boolean polynomials, minimal forms of Boolean | teaching, Case Analysis,
polynomials Individual Presentation,
Visit to Venture Capitalists
Quinn-McCluskey method, Karnaugh diagrams, switching circuits and | ICT based class room
Unit — III | applications of switching circuits. teaching, Case Analysis,
Group Presentation
Definition, examples and basic properties of graphs, pseudographs, | ICT based class room
complete graphs, bi-partite graphs, isomorphism of graphs, paths and teaching, Case Analysis,

Unit — 11

Unit-1V | . . S .
circuits, Individual Presentation
Eulerian circuits,Hamiltonian cycles, the adjacency matrix, weighted graph, | ICT based class room
. travelling  salesman’s problem, shortest path, Dijkstra’s algorithm, teaching, Case Analysis
Unit =V | g10vd-Warshall algorithm : : ’
Floyd-Warshall algorithm. Group Presentation
Job opportunity Employability skill developed Local/National/UNDP Goal Entrepreneurship
Achieved Opportunity
Able to Improve Decision making Goal 4 (Decent work),Goal 8 Academician
Teachers, Statistician, and problem solving skills (Quality Education
Researcher, Civil Officer
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 6™

Course: B. Sc. Maths

SUBJECT: DISCIPLINE SPECIFIC ELECTIVE-I

PHYSICS-VI (SOLID STATE PHYSICS, ELECTRONICS AND LASER

Theo
Theo

)

COURSE OBJECTIVE:-
1. Describe the difference between crystalline and non crystalline materials.
2. Describe the arrangements of atoms and ions in crystalline structure,

3. Explain basic Laser princi

Subject Code: 3SMPH603

ry Max. Marks: 50
ry Min. Marks: 17

ple Laser behavior properties of Laser radiations, different types of Lasers and Laser

applications.
SYLLABUS
Unit Course Content Methodology Adopted
Overview: Crystalline and glassy forms, liquid crystals, glass | ICT based class room
transition. Crystal structure: Periodicity, lattices and bases, unit cell, teaching, Group Discussion,
Wigner-Seitz cell, lattice types, lattice planes. Common crystal | Case Analysis, Individual
struc aue's theory of X-ray diffraction, Bragg's law, Laue | Presentations
Unit-1 p%é_ttrns onding: Potential between a pair of atoms; Lennard-Jones
potential, concept of cohesive energy, covalent, Vander Waal, ionic
and metallic crystals Magnetism: Atomic magnetic moment, magnetic
susceptibility, Dia, Para and Ferromagnetism, Ferro magnetic domains
Thermal properties Lattice vibrations, simple harmonic oscillator, | ICT based class room
Concept of phonons, density of modes (1-D). Debye model; Lattice | teaching, Case Analysis,
specific heat low temperature limit, extension (conceptual) to 3-D. | Individual Presentation, Visit
Band Structure: Electrons in periodic potential; nearly free electron | to Venture Capitalists
Unit—1II' | model (qualitative), énergy%dnd,energymgaf),meta]s,lnsulatorsi
semiconductors. Motion of electrons: Free electrons, conduction
electrons, electron collisions, mean free path, conductivity and Ohm's
law. Fermi energy, Fermi velocity, Fermi-Diracdistribution.
Semiconductors Semiconductors electrons and holes, Fermi Level, | ICT based class room
Temperature dependence of electron and hole concentrations. Doping: | teaching, Case Analysis,
conductivity, mobility, Hall ‘Effect, Hall Coefficient. Semiconductor Group Presentation
devices: Metal-semiconductor junction, p-n junction, majority and \
minority carriers, diode, Zener and tunnel diodes, light emitting diode, | ||
Unit - IIT | transistor, sola cell. Power supply: Diode as a circuit element, load }3"1/"/
line concept, rectification, ripple factor, Zener diode, voltage
stabilization, Transistors : Characteristics of a transistor in CB, CE and d
CfQ’m“o&e, thermal runaway. FETs: Field effect transistors, JFET volt- /
ampere curves, biasing JEETMOSFET, biasingMOSFET. Mead
Department of Cher
Amplifiers- I Small signal amplifiers ; General Principle of | ICT Dbasged/ Rlé?ﬁanr?ﬂ‘ﬂv,
operation, classification, distortion, RC coupled amplifier, input and teachig% l(;age %ﬁagm,
2 output impedance, multistage amplifiers. Amplifier- II: Transformer Individuail‘l-'?’rease%’tgti =
Unit -1V . s— o :
coupled amplifiers, Noise in elegtronic cuits. Oscillators Hartgy’\/
Colpitt and Wein bridgeoscillators 0‘(“ /]
| o
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Unit-V

ICT based class room
teaching, Case Analysis,
Group Presentation

Outcomes:-

1. Demonstrate an understandin

g of the crystal lattice and how the main lattice types or described.

2. Explain different laser used and make a comparison between them.

bility skill

Local/National/UNDP Goal Entrepreneurship
Achieved Opport
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 6™

Course: B. Sc. Maths

SUBJECT: DISCIPLINE SPECIFIC ELECTIVE-II

PHYSICS-VI (NANO TECHNOLOGY AND MATERIAL SCIENCE)

COURSE OBJECTIVE:-

Subject Code: 3SMPH604
Theory Max. Marks: 50
Theory Min. Marks: 17

. To give comprehensive exposures to the students regarding various materials, crystiline, non — crystalline
materials, crystal structure and their defects the concept of phase and different type of phase diagram.

2. Experimental and computational characterization of nano materials.

Unit Course Content Methodology Adopted
Core Concept of Nanyotechnolyogy Nﬂandté,chnolt)gy;«,g nanotech | ICT based class room
Mngnobsc;engeft}@ 0 composite: ) materials, carbon teaching, Group Discussion,

Unit—1 | nano tubes, nanohorns, inorgan Case Analysis, Individual
Presentations
of Nanotechnology and its Applications Privacy, social denide, | ICT based  class room
ication, risk, social and ethic cts, Health & | teaching, Case Analysis,
Unit—1I | environme al impacts, negative impacts. Types of application, | Individual Presentation, Visit
nanotechnology forenergy. to Venture Capitalists
Properties of Nanomaterials Optional  properties, mechanical | ICT _ based class  room
Unit — [IT | Properties, magnetic properties, electrical properties etc. teaching, Case Analysis,
Group Presentation
Classification of Materials Crystalline, Polycrystalline, Amorphous | ICT based class room
(Introduction and their structure),Elementary idea of polymers | teaching, Case Analysis,
(Structure and properties, Methods of polymerization), Glasses: | Individual Presentation
Unit -1V | Structure and properties, Type of Glasses, Fracture in glasses,
Composite Materials: Introduction, their types and properties,
Different types of bonding.
Transport Properties of Solids Electrical conductivity of metals | ICT based class room
and alloys, Extrinsic &amp; intrinsic semiconductors and amorphous | teaching, Case Analysis,
. semiconductors, Scattering of electrons by phonons, Impurity, Carrier Group Presentation
Unit-V o : P
mobility and its temperature dependence, Mathiessio’s rule for
resistivity, Temperature dependence of metallicresistivity.
‘;'A'L'/ M
N U"L
COURSE OUTCOMES:-

Students will have understanding of:
1. Different type of materials and their structure.

2. Structure dependence of various thermal, optical and mechanic properties.
3. Explain the fundamental principles of nano technology and thej
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PRACTICAL:-

To study and verify the De-Morgan’s Theorem.

To study and prove the Laws of Boolean Algebra.

To study and verify the truth table of Compound logic gates.

To study and draw the characteristics curve of P-N Junction diode.

To study and draw the characteristics curve of Zener diode.

To study and draw the characteristics curve of Tunnel diode.

To determine the energy band gap of a semiconductor by using P-N Junction diode.

To study and draw the characteristics curve of transistor in CB/CC/CE mode.

To determine the wavelength of given laser light.

10.  To determine the beam divergence of a laser beam.

11.  Study of crystal faces & structure by using given model.

12. Experiment with Malus Law Apparatus:-
(i).  Study of polarization of light by reflection and thus verify Brewster’s law.
(ii).  Study and verify Malus Law using a plain glass plate and a Polaroid.

13. Experiments with solar cells:-

(i).  To study the voltage and current of the solar cells.
(ii).  To study the voltage and current of the solar cells in series and parallel combinations.
(iii).  To determine the efficiency (1)) of the solar cell.

PRINOUVAEWN R

Note:-

* One experiment will be asked in the semester practical examination.

Job Employability skill Local/National/UNDP Goal
| opportunity developed Achieved

Head .
Department of Chemie!
Dr. C.V. Raman University

Kota. Diaspur (G.G) - 4=01:9



Dr. C.V. RAMAN UNIVERSITY
Kargi Road, Kota, Bilaspur (C.G.)

SEMESTER- 6"
Course: B.Sc. Maths/Bio/micro/biotech

SUBJECT: Chemistry-VI

(Physical Inorganic & Organic Chemistry)

Subject Code: 3SBCH 603
Max. Marks: 50

Min. Marks-17

Course Objective: To Study the basic concepts of photochemistry, solution, Inorganic polymer, preparation and

Kota Bilasour (C.G.) - 495113

properties of organometallic compounds.
Units Unit Wise Course Contents Methodology Adopted
(a) Photochemistry Interaction of radiation with matter, difference | Usage of ICT (Powrpoint, PDF
between thermal and photochemical process. Law of photochemistry- | and video lectures) and black
Grotthus-Draper  law, Stark-Einstein law, Beer-Lambert’s law. | hoard (traditional)  as  per
Unit- | Determination of rate constant of unimolecular reactions. Electronic requirement of the topic
1 transitions, Jablonski diagram depicting various processes occurring in
the excited state, qualitative description of fluorescence, | .E-UG Pathshala
phosphorescence, non-radiative processes (internal conversion,
intersystem crossing), quantum yield, photosensitized reactions-energy
transfer processes
(a) Solutions, dilute solutions and colligative properties-1 Ideal and | Usage of ICT (Powrpoint, PDF
non ideal solutions, methods of expressing concentrations of solutions, | and video lectures) and black
activity and activity coefficient. Dilute solutions- colligative properties. | board  (traditional) as  per
Raoult’s law, relative lowering of vapour pressure, molecular weight | requirement of the topic.
. determination. Osmosis, law of osmotic pressure and its measurements,
Unit- | jetermination of molecular weight from osmotic pressure.
1 (b) Solutions, dilute solutions and colligative properties-II Elevation
of boiling point and depression of freezing point. Thermodynamic
derivation of relation between molecular weight and elevation of boiling
point and depression in freezing point. Experimental methods of
determining various colligative properties. Abnormal molar mass,
degree of dissociation and association of solute.
Inorganic polymers:Introduction and scope of inorganic polymers, | Usage of ICT (Powrpoint, PDF
. special characteristics, classification, homo and hetero atomic polymers | and video lectures) and black
Unit- | o1d their applications. Silicones and phosphazenes as examples of | board (traditional) as  per
11 inorganic polymers, nature of bonding in triphosphazenes. requirement of the topic.
Organometallic chemistry Usage of ICT (Powrpoint, PDF
(a) Definition, nomenclature and classification of organometallic | and video lectures) and black
compounds. Preparation, properties, bonding and applications of alkyls | board  (traditional) as  per
and aryls of Li, Al, Hg, Sn and Ti. requirement topic.Nptel
Unit- | (b) A brief account of metal-ethylenic complexes and homogeneous | lecture video Pathshala
Iv | hydrogenation; mononuclear carbonyls and the nature of bonding in
tal carbonyls. Transition metal organometallic compounds with
X‘/ nds to hydrogen and boron.
(c) Metal nitrosyls: modes of coordination, nature of bonding and MPCURUINIRY 20 N
probable applications. Or .. Raman 'mvefSItLy
M o BspliCB),,
(a) Organometallic compounds: Organomagnesium compoundlsy The | Usage of ICT '(Po DF
Unit- Grignard reagents-formation, structure and synthetic applications, | and video lectur black
Vv organozinc  compoungs, mation_  and chemieal | reactions, | board  (traditiqn per
.\ Organolithium compoun g 1l ahd chemical reactious. requir,
Nor »\-'7 O — ¥ & RIE] ! : ;
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(b) Organic synthesis via enolates Organic synthesis via enolates, | video lectures, Use of chemical
acidity of -hydrogens, alkylation of diethylmalonate and | models with structural elucidation,
ethylacetoacetate. ~Synthesis of ethylacetoacetate, the Claisen Google Classroom, other digital
condensation, keto-enol tautomerism of ethylacetoacetate. Alkylation of | {oo1s along  with
1, 3-dithianes, alkylation and acylation of enamines. Safiwares,

(¢) Organosulphur compounds Nomenclature, structural features.

(d) Amino acids Classification, structure, stereochemistry of amino
acids, acid base behaviour, isoelectric point, general methods of
preparation and properties of -amino acids

Chem-draw

Course Outcomes — After completion of the course student will able to understand the physical photochemistry,
application of inorganic polymers and organometallic compounds.

Text And Reference Book
e Inorganic Chemistry (Part-I, Part-1I), R.L. Dutta, NBS Publication.
e Unified Chemistry, Dr.M.M.Tandon, ShivlalAgrawal& Comp.
e Synthetic Organic Chemistry, O.P.Agrawal, Krishna Prakashan Media Ltd.
e Physical Chemistry, K.L.Kapoor, Macmillan Pub. India, Ltd
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Dr. C.V. RAMAN UNIVERSITY
Kargi Road, Kota, Bilaspur (C.G.)
SEMESTER- 6"
Course: B.Sc. Biology/Maths/Microbio/Biotech

SUBJECT: Discipline Specific Elective-1I1 (NanoChemistry)

Subject Code: 3SBCH 605
Theory Max. Marks: 50
Theory Min. Marks: 17

Course outcome- To understand preparation of nanoparticle, organic nanoparticle and about the role of nanoparticle

in environmental protection.

Units Unit Wise Course Contents Methodology Adopted
Introduction: Nanoscale Science and Technology-Applications for | Usage of ICT (Powrpoint, PDF
Physics, Chemistry, Biology and Engineering; Classifications of | and video lectures) and black
Unit-I nanostructured materials, nano particles; 3 quantum dots, nanowires, | board (traditional) as  per
ultra-thinfilms-multilayered materials. Length Scales involved and requirement of the topic.
effect on properties:
Preparation methods: Bottom-up Synthesis-Top-down Approach: | Usage of ICT (Powrpoint, PDF
Precipitation, Mechanical Milling, Colloidal routes, Self-assembly, | and video lectures) and black
Unit-II' | Vapour phase deposition, MOCVD, Sputtering, Evaporation, Molecular | board (traditional) as  per
Beam Epitaxy, Atomic Layer Epitaxy. requirement of the topic.
. Nanoporous materials: Zeolites, mesoporous materials, | Usage of ICT (Powrpoint, PDF
Unit- | nomembranes - Carbon nanotubes and graphene - Core shell and | and video lectures) and black
I hybrid nanocomposites.. board  (traditional) as per
requirement of the topic.
Organic Nanoparticles: Introduction, definition, structure, types of NP, | Usage of ICT (Powrpoint, PDF
analytical ~ methods  (Extraction and isolation, Separation, | and video lectures) and black
Unit- | Characterization and Imaging), general method of preparation, | board  (traditional) as per
v properties, detection, and characterization of organic nanoparticles: | requirement of the topic. Nptel
hydrophobic ~ drugs, protein, peptide, lipid, cyclodextrine, | lecture video
polysaccharides. Nanocochleates, Prospects and Future Challenges.
Nanomaterials for Environmental Protection: Nano technology | Usage of ICT (Powrpoint, PDF
processes — Nano Engineering materials for Pollution Prevention, Green | and video lectures) and black
Unit-V Chemistry,< Energy efficient resources and materials, Nano technology | board (traditional) as  per
products<~ Nanomaterials  (nanostructures) ~ Nanodevices  and requirement of the topic.NPTEL
1 napesystems. video lecture
Caurse Outcome- After the completion of course learner is able to understand about: ‘

e Nanochemistry of Nanomaterials and it@es

e Preparation methods of Nanomaterials rticles & nanosynthesis

L e al

e Nanoscience affecting envir

e Organic nanopanicles&the\im:h. E’i‘éf“' tm\j"i@c%mques {1/
(ime “ 19
e Nanomaterials for Envnronm&‘ne(& m{bh){\é\'e \‘
. 3spur
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Wright. Elsevier, 2010.
2. Nanotechnology: Importance and Application by M.H. Fulekar, IK International, 2010.
3. Nanotechnologies, Hazards and Resource efficiency by M. Steinfeldt, Avon Gleich, U. Petschow, R. Haum.

Springer, 2007.
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DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

SEMESTER- 6" Subject Code: 3SBMA603

Course: B. Sc. Maths Theory Max. Marks: 75
SUBJECT: DISCIPLINE SPECIFIC ELECTIVE-I Theory Min. Marks: 25
MATHEMATICS-VI (METRIC SPACE, NUMERICAL ANALYSIS & STATISTICS)

COURSE OBJECTIVE:

e To introduce the concept of metric space to the students and to make them
understand various familiar concept of real analysis with the help of metric space.

® To introduce the concept of compactness and connectedness w.r.t. metric space and
to study some useful properties of continuous function.

. To introduce various numerical techniques to the students of solving equation and

also introduce the concept of numerical differentiation and integration.

Unit Course Content hiiliodolugy
Adopted
Definition and examples of metric spaces, Neighborhoods, Limit points, Interior points, | ICT based class room
Open and closed sets, Closure and interior, Boundary points, Subspace of a metric space, | teaching, Group
Unit—1 | Cauchy sequences, Completeness, Cantor's intersection theorem, Contraction principle, | Discussion, Case
Real numbers as a complete ordered field, Dense subsets, Baire Category theorem, | Analysis, Individual
Separable, first and second countable spaces. Presentations
ICT based class room
Continuous functions, Extension theorem, Uniform continuity, Compactness, Sequential | teaching, Case
Unit—1II | compactness, Totally bounded spaces, Finite intersection property, Continuous functions | Analysis, Individual
and compact sets, Connectedness. Presentation, Visit to
Venture Capitalists
Solution of Equations: Bisection method, Secant method, Regula-Falsi method, Newton- | ICT based class room
Unit — Raphson method, Roots of second degree Polynomials, Interpolation, Lagrange’s | teaching, Case
111 interpolation formula, Divided Differences method, Interpolation formulae using | Analysis, Group
Differences, Newton-Cote's Quadrature Formulae. Presentation
Linear Equations: Direct Methods for Solving Systems of Linear Equations (Guass | ICT based class room
Unit elimination method , LU Decomposit.ion), Iterfltive methods (Jacobi, Gauss - Seidel teaching, Case
v iteration method ), Ordinary Differential Equations: Euler’s method, Euler’s Modified | Analysis, Individual
method, Runge-Kutta method, Milne’s method, Methods based on Numerical Integration, | Presentation
Methods based on numerical Differentiation.
ICT based class room
Introduction of Numerical solution of P.D.E., Classification of P.D.E., Solution of Elliptic teaching, Case
Unit— v | €quation, Solytlon of Laplacg equation, Solutlgn of Poisson’s equation, 891ut10n of Analysis, Group
Elliptic equations by Relaxation method, Solution of one and two dimensional heat Presentation
equations, Hyperbolic equation, Solution of wave equations.

/E'OURSE OUTCOMES:-

r U ,// The concept of metric space would help them to generalize this notion on some other spaces
\L(/" The idea of compactness and connectedness would help them to work on some ot

properties of sets and continuous function.

useful

Head

. The techniques of numerical solution of equation of different kind (algebraic@é@@’ﬁﬂ%ﬁ’m&fﬁh"m;"”"'

would help them to find the solution of practical problems.

Br. C.V. Raman University
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SEMESTER- 6"
Course: B. Sc. Maths
SUBJECT: DISCIPLINE SPECIFIC ELECTIVE-II

eﬁ?ﬁ

DR. C.V.RAMAN UNIVERSITY
KARGI ROAD, KOTA, BILASPUR (C.G.)

MATHEMATICS-VI (FUZZY SET THEORY)

COURSE OBJECTIVE:

To introduce the basic types and concepts of fuzzy sets.
To introduce different operations on fuzzy sets.

Subject Code: 3SBMA604
Theory Max. Marks: 75
Theory Min. Marks: 25

. To introduce the concept of fuzzy arithmetic.
. To introduce the concept of fuzzy relation.
. To introduce the concept of fuzzy relation equations.
SYLLABUS
Unit Course Content Methodology Adopted
Basic types and concepts of fuzzy sets, Additional properties of -cuts, | ICT based class room teaching,
. Representations of fuzzy sets, Extension principle for fuzzy sets. Group Discussion, Case
Unit -1 . .
Analysis, Individual
Presentations
Operations on Fuzzy Sets Types of operations, Fuzzy complements, Fuzzy | ICT based class room teaching,
] intersections; t- norms, Fuzzy unions; t-co-norms, Combinations of | Case Analysis,  Individual
Unit - 11 . . s
operations. Presentation, Visit to Venture
Capitalists
Fuzzy Arithmetic Fuzzy numbers, Linguistic variables, Arithmetic operations | ICT based class room teaching,
Unit — IIT | on intervals, Arithmetic operations on fuzzy numbers. Case Analysis, Group
Presentation
Fuzzy Relations Crisp and fuzzy relations, Binary fuzzy relations, Binary | ICT based class room teaching,
Unit — IV | relations on a single set, Fuzzy equivalence relations, Fuzzy compatibility | Case  Analysis, Individual
relations, Fuzzy ordering relations. Presentation
Fuzzy Relation Equations Partition, Solution method, Fuzzy relation | ICT based class room teaching,
Unit -V | equations based on sup-i compositions and inf-w; compositions. Case Analysis, Group
Presentation
COURSE OUTCOME:- )

On completion of this course students will be able to:-

Understand the basic concept of Fuzzy sets.
Apply the operations on Fuzzy Sets.

()

Bl Ty
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