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Part A Introduction
P osram:Certificate Course I Class:BCAI Year I Year: 2021 | Session: 2021-2022

1 Course Code Sl- uAczq
2 Course Title Discrete Mathematics
aJ Course Type Elective
4 Pre-requisite (if any) Open for All
5 Course Lean-ring

Outcomes (CLO)
The course will enable the students:
l.Apply the Boolean algebra, switching circuits and their

applications.
2. Minimize the Boolean Function using Karnaugh Map.

3. Understand the lattices and their types.

4. Graphs, their types and its applications in study of shorlest path

algorithms.
5. Test whether two given graphs are isomorphic.
6. Understand the Eulerian and Hamiltonian graphs.

7. Represent graphs using adjacency and incidence matrices.

8. Understand the discrete numeric functions, generating

functions and Recunence Relations.

6 Credit Value Theory:6Credit
7 Total Marks Max" Marks:25 + 75 Min. Passing Marks: 33

Part B - Content of the Course
Total No. of Lectures (in hours per week): 3 hours per week

Total Lectures: 90 hours

Unit Topics No. of
Lectures

i

Rclations: Binary, Inverse, Composite and Equivalence relation,
Equivalence classes and its properties, Partition of a set, Partial order
relation, Partially ordered and Totally ordered sets, Hasse diagram.
Lattices: Definition and examples, Dual, bounded, distributive and

complemented lattices.

18

II

Boolean Algebra:Definition and properties, Switching circuits and its
applications. Logic gates and circuits.
Boolean functions: Disjunctive and conjunctive normal forms, Bool's

expansion theorem, Minimize the Boolean function using Karnaugh
Map.

18

ilI
Graphs:Definition and types of graphs, Subgraphs, Walk, path and

circuit, Connected and disconnected graphs, Euler graph, Hamiltonian
path and circuit, Dijkstra's Algorithm for shortest paths in weighted

sraph.

18
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IV

Trees: Definition and its properties, Rooted, Binary and Spanning tree

Rank and nullity of agraph, Kruskal's and Prim's Algorithm, Cut-set and

its properties, Fundamental Circuit and Cut-Set, Planar graphs.

Matrix representation of graphs: Incidence, Adjacency, Circuit, Cut-

Set, Path.

18

V

Discrete numeric and generating functions: Operations on numeric

functions, Asymptotic behavior of numeric functions, Generating

functions.
Recurrence relations and recursive algorithms:Reculrence relations,

Linear recuffence relations with constant coefficients, Homogeneous

solutions, Particular solutions, Total solutions, Solution by the method

of generating functions.

18

Keylvords/Tags:
Relation, Hasse diagram, Lattices, Boolean Algebra, Boolean function, Graph and Subgraph,

Path a1d circuit, Tree, Spanning tree, Cut-set, Matrix representation of graph, Discrete

numeric function, Generating function, Recqrrence .elution, Re

Part C - Learning Resources
Text Books, Reference Books, Other Resources

Suggested Readings:
Text Books:

1. J. P. Tremblay and R. Manohar, Discrete Mathematical Structures With Appiications

To Computer Science, McGraw Hill Education, 1st edition, 2017.

2. C. L. Liu: Elements of Discrete Mathematics, McGraw Hill Education, 4th edition,

20t7.
3. Narsingh Deo: Graph Theory with Applications to Engineering and Computer Science,

Prentice Hall India Learning Private Limited, 1979.

4" q?-q q?ar Q-fr fq qrr<fi t q--sTRId ftqq t titiflU-a gwhr
Refercnce Books:

1. Seymour Lipschutz and Mark Lipson: Discrete Mathematics (Schaums Outline),

McGraw Hill Education, 3rd edition, 2017.
2. Edgar G. Goodaire and Michael M. Parmenter, Discrete Mathematics with Graph

Theory, Pearson Education Pt.Ltd., Indian Reprint 2003.

Suggested Digital Platforms Web links:
https :l/www.highereducation.mp. gov.inl?page:xhzIQmpZwkylQo2b%2F y 5 G7 w%3D%3D

Suggested Equivalent online courses:
https ://nptel.ac.in/courses/ 1 1 1 1 06086/
https ://ugcmoocs.infl ibnet. ac.in/index.php/courses/view-u gl3 1 I
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Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 25Marks
University Exam (UE): T5Marks
Internal Assessment:
Continuous
Comprehensive Evaluation .

(CCE)

Class Test
As si gnment/Presentati on

15

10

Total Marks: 25

External Assessment:
University Exam (UE)
Time: 02.00 Hours

Section (A): Three Very Short Questions
(50 Words Each)

Section (B): Four Short Questions
(200 Words Each)

Section (C): Two Long Questions
(500 Words Each)

03 x 03 :09.

04 x 09 :36

02 x 15:30

Total Marks: 75



Part A Introduction
ss: BCA I YeaT l Year: 2021 I Session: 2021-2022

1 Course Code SI- BCAD.Lq
2 Course Title Numerical Methods

3 Course Tlpe Elective

4 Pre-requisite (if any) Open for All
5 Course Leaming

Outcomes (CLO)
The course will enable the students to:

1. Understand numerical rnethods to find the solution of a system

of linear equations.

2. Compute interpolation value for real data'

3. Findquadrature by using various numerical methods.

4. Solve system of linear ecluations by using various numerical

techniques.
5. Obtain solutions of ordinary differential equations by using

numerical methods.

6 Credit Value Theory:6Credit
1 Total Marks Mr-- Mark s: 25 + 7 5 I tr,lin, Passing Marks: 3 3

Part B - Cqntent of the Course

totat No. of Lectures (in hours per week):3 hours per week

Total Lectures:90 hours

Unit Topics No. of
Lectures

I
IVlettrods for Solving Algebraic and Transcendental Equations:
Bisection Method, RegulaFalsi Method, Secant Method, Newton-Raphson

Method, Ramanujan Method.
18

II

Interpolation:
Lagrange interpolation, Finite difference opefators, Interpolation formula

using Differences, Gregory-Newton Forward Difference Interpolation,

Gre gory-N ewton B ackward D ifference Interpolati on'

18

III
Numerical Integration :

Newton- Cote's formulae, Trapezoidal
3/8 rule, Gauss Integration

rule, Simpson's 1/3 rule, Simpson's 12

IV

Methods to Solve System of Linear Equations:
Direct method for solving system of linear equations: Gauss elimination,

LLr decomposition, Cholesky decomposition. Iterative method:Jacobi,

Gauss-Seidel.

21

V
Numerical Solution of Ordinary Differential Equations:
Single step methods: Picard, Taylor's series, Euler, Runge-Kutta'

Multistep methods: Predictor*corrector, Modified Euler, Milne-Simpson.
2l

Keyrvords/Tags:
Ai[ebraic and transcendental equations, Interpolation, Numerical Integration, Gauss

eliirination method, LU decomposition, Jacobi method, Gauss-Seidel method, Picard method,

Rlnge-Kutta method, Predictor-coffector method, Milne-Si

Rema.l" Srl.ntifrc calculator will be allowed during examination



Part C - Learning Resources
Text Books, Reference Books, Other Resources

Suggested Readings:
Text Books:

1. S. S. Sastry: Introductory Methods of Numerical Analysis, Prentice Hall India
Learning Private Limited, Fifth edition, 2012.

2. E. Balagurusamy: Numerical Methods, Tata McGraw Hill Publication,20lT .

3. qes l?r ffi riq q+rEfi t !--mTRId frqq t €til0-o gtn'hr

Reference Books:
1. M. K. Jain, S. R. K. Iyengar, R. K. Jain, Numerical Method for Scientific and

Engineering Computation, New Age International (P) Ltd', 1999.

2. Saxena H. C.: Finite Differences & Numerical Analysis, S Chand,2010.

Suggested Digital Platforms Web links:
https ://epgp.infl ibnet. ac.in
https ://www.highereducati on.mp. gov. in/?page:xhzlQmpZwkylQo2b%2F y 5 G7 w%3D%3D

Suggested Equivalent online courses:
https ://nptel.ac.in/courses/1 1 I 1 06 1 0 1 /
https ://nptel.ac.in/courses/1 1 | 107 105 I
https ://nptel.ac.inlcourses/1 1 | 101 101 I
http s ://uscmoocs. infl ibnet. ac.iniindex.php/courses/viewlt gl 1 47 6

Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks:
Continuous Comprehensive Evaluation (CCE):

University Exam (UE):

100
25Marks
T5Marks

Internal Assessment:
Continuous
Complehensive Evaluation
(ccE)

Class Test
Assignment/Presentation

15

10

Total Marks: 25

External Assessment:
University Exam (UE)
Time: 02.00 Hours

Section (A): Three Very Short Questions
(50 Words Each)

Section (B): Four Short Questions
(200 Words Each)

Section (C): Two Long Questions
(500 Words Each)

03 x 03:09

04 x 09 :36

02 x 15 :30

Total Marks: 75



Part A Introduction

1 Course Code St- BCA >zca
2 Course Title Probabilitv and Statistics

J Course Type Elective

4 Pre-requisite (if any) Open for A11

5 Course Learning
Outcomes (CLO)

This course will enable the students to:

1. Describe and calculate the mean deviation, standard

deviation, range, quarliles and percentiles.

2. Understand and use the terrninology of probability'
3. Determine whether two events are mutually exclusive and

independent.
4. Calculate probabilities using the addition and multiplication

ru1es.

5. Recognize and understand discrete and continuous

probability distribution functions, binomial, uniform and

exponential probability distribution.
6. Calculate and interpret the corelation coefficient.
7. Understandthe basic concepts of linear regression and

con'elation.
8. Interpret the Student's t probability distribution, chi-square

goodness-of-fit, F and Z test.

6 Credit Value Theory: 6Credit
1 Total Marks Max. Marks' 25 + l5 | Uln. Passing Marks:

Part B - Content of the Course
Total No. of Lectures (in hours penrveek):3 hours per week

Total Lectures:90 hours

Unit Topics No" of
Lectures

I

Theory of Probability - I:
Event and Sample space, Probability
multiplication theorem of probability,
theorem. Continuous probability.

of an event, Addition and

Inverse probability, Baye's
18

il
deviation of
expectation,

Theory of Probability - II:
Probability density function and its applications, Standard

various continuous probability distributions, Mathematical
Expectation of sum and product ofrandom variables.

18

ilI

Dispersion and Distribution :

Measures of dispersion: Range and

and Star-rdard deviation, Moments,
generating function. Theoretical
Rectangular, Exponential.

interquartile range, Mean deviation
Skewness and kurtosis. Moment
distribution: Binomial, Poisson,

18

{*
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IV
Curve fitting and Correlation:
Methods of least squares, Curve fitting, Correlation and regression,

Partial and multiple correlations (up to three variables only)
l8

V

Sampling:
Sampling of large samples, Null and alternative hypothesis, Errors of
first and second kinds, Level of significance and critical region, Tests of
sisnificance based on chi-square (x2), t, F and Z distribution.

18

Keyrvords/Tags:
Probability, Dispersion, Moment generating

Cor:relation, Regression, S ampling.
function, Theoretical distribution, Curve fitting,

Remark:
Scientific calculator will be allowed during examination.

Part C - Learnins Resources
Text Books. Reference Books, Other Resources

Suggested Readings:
Text Books:

1, H. C. Saxena and J. N. Kapoor: Mathematical Statistics, S. Chand and Company,

2010.
2. E. Rukmangadachari: Probability and Statistics, Pearson Education India; First

edition,2012.
3. qes xtir ffi riq er+r<f; t rsTRId frqq t ti-df}-d grot r

Referencc Books:
i. Vrjay I(. Rohatgi,A. K. Md. EhsanesSaleh: An Introduction to Probability and

Statistics, Wiley; 3rd edition, 2015.
2. S. C" Gupta and V. K. Kapoor: Fundamentals of Mathematical Statistics, Sultan

Chand & Sons, 2014.
Suggcsted Digital Platforms Web links:
https ://www.highereducation,mp. gov.inl?page:xhzlQmp ZwkylQo2b%2F y 5 G7 w%3D%3D

Suggested Equivalent online courses:
https :/lnptel. ac.inlcoursesi 1 1 L 106I12l
https:l/nptel. ac. in/coursesl l 1 1 105090/
https ://ugcmoocs. infl ibnet.ac.in/index.php/courses/view-ug/3 1 3

https :l/ugcrnoocs. inflibnet.ac.in/index.php/cours eslview 
-ugl327



Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 25Marks
University Exam (UE): T5Marks
Intcrnal Assessment:
Continuous
Comprehensive Evaluation
(CCE)

Class Test
As s i gnment/Presentation

15

10

Total Marks: 25

External Assessment:
University Exam (UE)
Time: 02.00 Hours

Section (A): Three Very Short Questions
(50 Words Each)

Section (B): Four Short Questions
(200 Words Each)

Section (C): Two Long Questions
(500 Words Each)

03 x 03:09

04 x 09:36

02 x 15:30

Total Marks: 75
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SI-MATHIT

5.4.4 qqIfrq srti
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cra gcrfi, q-d'tt tFi-F, r-q riqrq-{

q-tcifrd r{rs-d sRt /rq/qq qr6r {qmrfAr6r nrrrff:
qr6rswfi:

l. K. B. Dana: Matrix and Linear Algebra. Prentice Hall of lndia Pvt. Ltd. New Delhi

2000.
2. Shanti Narayan: A'l ext Book ofVector Calculus. S. Chand & Co.' New Delhi' 1987'

3. S. L. Loney: The Elements of Coordinate Ceometry Part-l' New Age International (P)

Ltd., Publishers, New Delhi, 2016.

4. P. K. Jain and Khalil Ahmad: A text book of Analytical Geometry of Three Dimensions,

Willey Eastern Ltd, 1999.

5. Cerard G. Emch, R. Sridharan, M. D. Srinivas: Contributions to the History of Indian

Mathematics. Hindustan Book Agency. Vol. 3, 2005.

6. qsq s?er BA risT 3{-firtfi ft Swit
sq{g<*:

l. Chandrika Prasad: A Text Book on Algebra and Theory of Equations, Pothishala Pvt.

Ltd.. Allahabad.20l7.
2. N. Jocobson: Basic Algebra Vol. Iand II, W. H. Freeman,2009.
3. l. S. Luther and I. B. S. Passi: Algebra Vol l and ll, Narosa Publishing House, 1997'

4. N. Saran and S. N. Nigam: lntroduction to Vector Analysis, Pothishala Pvt. Ltd'

Allahabad. 1990.

5. Munay R.Spiegel: Vector Analysis. Schaum Publishing Company, New York' 2017'

6. Corakh Prasad and H. c. cupta: Text Book on Coordinate ceometry, Pothishala Pvt.

Ltd. Allahabad, 2000.
7. P. K. Jain and Khalil Ahmad: A text book of Analytical Geometry of Two Dimensions.

Macmillan lnd ian Ltd., 1994.
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8. S. L. Loney: The Elements of Coordinate Ceometry Part-z, Macmillan, 1923.
9. N. Saran and D. N. Guota: Three Dimensional Coordinate Geometrv. Pothishala Pvt.

Ltd. Allahabad, 1994.

10. R. J. T. Bell: Elementary Treatise on Coordinate Ceometry of Three Dimensions,
Macmillan lndia Ltd.. 1994.

I l. Bibhutibhusan Dafta and Avadhesh Narayan Singh: History of Hindu Mathematics,
Asia Publishing House. 1962.

fid{tfrd Rftcq frcst{' +{ fri-fi:
https:/iepgp.infl ibnet.ac. in
https://freevideolectures.com/university/iit-roorkee
https://www.highereducation.mp.gov. in/?page=xhzlQmpZwkylQo2b%2Fy5C7wo/o3DYo3D
https://www.bhojvinualuniversity.com
rtcifuilqr{cTqf{qrt{qrFrfi T
https://nptel.ac.in/courses/ | | | 105122/
hnps://nptel.ac.in/courses/ | | | | 07 | | 2/

://notel.ac.in/courses/l I l/l0l/l I I 101080/
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SI-MATHIT

qrrr E - w6rifre {dri{-{ Rfu'
sr$ift{qilf,{qi6-{frfu:
3Tff6Tc aiE' t00
Fild qr.{-6 {-qrd-{ (CCE): 25 3{-d

fr,a-R-*rr+q r,terr tuet: 75 3FF

qi(fud{qiffi:
qfldqrC-6[,'{rfi
(CCE):

FmTt€
q-q6{ifc/ ergfi-d"lrr (+ilZen)

l5
l0

ifiT dT:2s
qFFNFT :

frqRqre'*{qfrHr:
grrrl: 02.00 tit

3r{qrq (q): da wR ej w (Tii-6 50 erF)

rlqrrT (E): qrr qT cr (T+;6' 200erd<)

3r{qFr (q): a at' strn-q cr (F.tfi 500 er"?.)

03x03=09

04x09=36

02x 15=30

siT sirF : 75

CB*' xi^r&|er)
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Part A: Introduction
Proqram: Cenificate Course I Class: B.Sc. I Year I Year: 2021 | Session: 2021'2022

Subiect: Mathematics

Course Code SI-MATHAT
2 Course Title Alqebra, Vector Analysis and Ceometn (Paper 1)
3 Course Tvpe Core Course

4 Pre-requisite
(if anv)

To study this course. a student must have had the subject

Mathematics in class l2'h.

5 Course Learning
Outcomes (CLO)

The course will enable the students to:
l. Recognize consistent and inconsistent systems of linear

equations by the row echelon form of the augmented

matrix. using the rank of matrix.

2. To find the Eigen values and corresponding Eigen vectors
for a souare matrix.

3. LJsing the knowledge of vector calculus in geometry.

4. lrnhance the knowledge ofthree dimensional geometrical

figures (eg. cone and cylinder).

o Credil Value Theory: 6

7 Total Marks Max. Marks: 25 + 75 Min. Passinq Marks: 33

Parl B: Conient of the Course
Total No. of Lectures (in hours per week):

Total Lectures: 90 hours
3 hours per week

Unit Topics No. of
Lectures

l. I Historical background:
l.l.l Development of Indian Mathematics:

Later Classical Period (500 -1250)
1.1.2 A brief biography of Varahamihira and Aryabhana

1.2 Rank of a Matrix
| .l Echelon and Normal form of a matrix
1.4 Characteristic equations ola matrix

1.4.1 Eigen-values
| .4.2 Eieen-vectors

l5

il

2.1 Cayley Hamilton theorem
2.2 Application of Cayley llamilton theorem to find the inverse ol a

matrix.
2.3 Application of matrix to solve a system of linear equations

2.4 Theorems on consislency and inconsistency ofa system of linear

eouataons
2.5 Solving linear equations up to three unknowns

t8

e"Ad-
(x+ul e1*9
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III

3. I Scalar and Vector products ofthree and four vectors
3.2 Reciprocal vectors
3.3 Vector differentiation

3.3. I Rules of differentiation
. 3.3.2 Derivatives of Triple Products

3.4 Gradient, Divergence and Curl
3.5 Directional derivatives
3.6 Vector ldentities
3.7 Vector Eouations

l8

IV

4. I Vector Integration
4.2 Gauss theorem (without proof) and problems based on it
4.3 Green theorem (without proof) and problems based on it
4.4 Stoke theorem (without proof) and problems based on it

r5

5.1 General equation ofsecond degree
5.2 Tracing of conics
5.3 System of conics
5.4 Cone

5.4. I Equation ofcone with given base
5.4.2 Cenerators of cone
5.4.3 Condition for three mutually perpendicular generators
5.4.4 Right circu lar cone

5.5 Cylinder
5.5. I Equation of cylinder and its propenies
5.5.2 Right Circular Cylinder

1.5.3 Enveloping C5 linder
Keywords:
Indian Mathematics. Rank of a Matrix, Scalar and vector Droducts. vector differentiation.
vector identities, vector integration. ceneral equation of second degree, 'fracing of conics.
System ofconics, Equation ofcone, Equation ofcylinder.

SI-MATHIT

Part C - Learninp Resources
Text Books. Reference Other Resources

L K. B. Datta: Matrix and Linear Algebra. Prentice Hall of India pvt. Ltd. New Delhi
2000.

2. Shanti Narayan: A Text Book of Vector Calculus, S. Chand & Co., New Delhi, 19g7.
3. S. L. Loney: The Elements of Coordinate Geometry part-1, New Age Intemational (p)

Ltd., Publishers, New Delhi. 2016.
4. P. K. Jain and Khalil Ahmad: A text book of Analytical Ceometry of Three Dimensions,

Willey Eastem Ltd, 1999.
5. Cerard G. Emch, R. Sridharan, M. D. Srinivas: Contributions to the Historv of Indian

- R..''*''-
(trr Po4ta.,ft-.p
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6. freq caar Fdr riq 3rfircfr fiI Ttrtr
Reference Books:

l. Chandrika Prasad: A I'ext Book on Algebra and Theory of Equations, Pothishala Pvt.

Ltd.. Allahabad. 20 | 7.

2. N. Jocobson: Basic Algebra Vol. I and II, W. H. Freeman.2009.
3. I. S. Luther and I. B. S. Passi: Algebra Vol. I and Il, Narosa Publishing House. 1997.

4. N. Saran and S. N. Nigam: Introduction to Vector Analysis, Pothishala Pvt. Ltd.
Allahabad. 1990.

5. Murray R. Spiegel: Vector Analysis. Schaum Publishing Company. New York,2017.
6. Corakh Prasad and H. C. Cupta: Text Book on Coordinate Ceometry, Pothishala Prt.

Ltd. Allahabad. 2000.
7. P. K. Jain and Khalil Ahmad: A text book of Analytical Ceometry of Two Dimensions'

Macmillan Indian Ltd.. 1994.

8. S. L. Loney: The Elements of Coordinate Geometry Part-2, Macmillan, 1923.

9. N. Saran and D. N. Gupta: Three Dimensional Coordinate Ceometry, Pothishala Pvt.

Ltd. Allahabad. 1994.

10. R. J. T. Bell: Elementary Treatise on Coordinate Geometry of Three Dimensions.

Macrnillan India l.td.. 1994.

ll. Bibhutibhusan l)atla and Avadhesh Narayan Singh: History of Hindu Mathematics.

Asia Publish ing House. 1962.

Suggested Digital Platforms Web links:
https://epgp. infl ibnet.ac. in
hnps://freevideolectures.com/university/i it-roorkee
https://www.h ighereducation.mp.gov. in/?page=xhzlQmpZwkylQo2bYo2FySGTwok3DVo3D
https://www.bhojvirtualuniversity.com
Suggested Equivalent online courses:
https://nptel.ac. in/courses/ I | | l05l22l
https://nptel.ac.in/courses/ | | | 107 | l2l

://notel.ac.in/courses/ | | | / | 0 I / | I | | 0 | 080/

Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 100

Continuous Comprehensive F.valuation (CCE): 25 Marks
Universitv ]'.xam (UI-.): 75 Marks

lnternal Assessment:
Continuous Comorehensive
Evaluation (CCE)

Class Test
Assignmen/Presentation

l)
l0

Total Marks: 25

External Assessment:
Un iversity Exam (UE)
Time: 02.00 Hours

Section (A): Three Very Short Questions
(50 Words Each)

Section (B): Four Short Questions
(200 Words Each)

Section (C): Two l-ong Questions
(500 Words Each)

03x03=09

04x09=36

02x 15=30

Total Marks: 75

Gr_J^
Ctr {\Aq$^F)
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qFrq- qft{q
ifirfiFq: Fqrur r{ Sff: ff.tr$ft. cqrcqf lzN:2021 ffit2021-2022

Aqq: qFrd

rTrdqjfilr ifi:fi'tg SI-MA]'HII
2 crtrfiq{T{ftf6 s,{{ 1F {{fi{ qfi-t .,rr (c,r q=I2)

3 rTldifrt 51q5p +'+il
4 {qReTI (Prerequisite) rs +tS +r 3rtq"q fii h frq, qr" i frsq rft( iFT 3Te--.r+4

*gn 12fiiiftqrdr r

5 qrtr{iqsTsq{f,ft
qffiqt<**
eFfueirsaql
(cLo)

qrs*;q srii d qq-H Et{t:
1. frftr{ iqftrt fttqio q-dffii t rrFrffq qrJuri +r sq-frrr

q"ri gq g+ qq-a-q t +ait +i>,qift-c fi{ tr
2. rggqa, {rcrftfi frnr{, qtftft 3ia ft-fi G-f,rt 3nR t

-- _ ----:._ ____-_\ :!..qqftq{ cht ggqt.t .h".t +tl

3. RR-E qffirq cfr"F'4t * RT q+ryq {fi-{<or {ffie m-ri tr
4. Bfq-d qffiq yNi 6 5q +-<i dlr 3-{erT A*sq {-d *

ftq n-+f,rqit +r sq+rr 6ri tr
6 hFaqm taifi-+: 6

7 Wris 3rFj+-,i-q eiq: 25 + 75 q+wsfif aim: 33

SI-MATI{tI

!{r4 T : qr6qtiiF *l Fqq-{q
qrcqra 4I aa fwr gfr re6 tit if): cfr s-ar6 s Ejt

iSaaIr6|Il;T: 90 Eit.

td,rs Frtr dqrcqrfr

+t de-cr

I

1.1 tffi+guTfr:
1.1. 1 ril.ftq qFI-d 6r ft6-r:

qr*q 3i-{FrtftmffiBc+rq (500 fi-*iln)
1.1.2 Trl-+{rqrf (ffi*tra}q q"f n)

*-qru-+ftqflTffi

t8

CD*.on:l.q$,.)
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t.z gn ( tt|, otq.n.I.t

f.2.1ff|qrtq
1.2.2 ffi.a ffi'Zrrr frr+n'

1.2.3 )d{ *qft dr.rfrFtrF
1.3 3rifqlfi ffis-{d

1.3. 1 rg dft * qiferr smfi-dq

1.3.2 {qqrtr s-fii qr 3{Fr{T Ttq
1.4 3{i6rqeff

1.4. 1 d-ftq q?if ft q;inrcfleH

1 .4.2 q-a;6rqqff 6 qFaeq *i +,r rR'{-.er

1 .4.3 Tq"fl 3t"i?rFcfrffi

1.4.4 Tftq{iitfr3Fffiqlqt

II

2.1

2.1.1 ffin-rfr"qr*mT{
Z.t Z1"rfrgwer-m
^/ ^-\-z, t.J qrh(lt .h.t

2 2-944T rrzi 3*.fi{

2.2. I T+1 fi Ttrd{r mi r+ce-ilr

2.2.2 {R cffi{fu€
2 2.3 frtu{R-.3
2.2.+ +gqR-€

2.3+Eit+rqtew
2.3.t +rffqsffiarqffie qm

2.3.2 Tftq qffii aRr ftFft-d sm

t8

ill

31 q-ffiqq-{diflTqronm

3.2 B+ qe A-fi qqrdq {ir cft{q
3.3 {qr{T{ q4

3.4 A-{s-fi

s.+.t {rffcfricri+l*frq
3.a.2 Tftqffieliotlftrr

t8

Q-*u--
cDf,sL$(e^{rr)
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3.5 qrqfd{

3 5.1 +lrfls f{terrd.l s T-[q

3.5.2 g-ftqft'etisithfrq

IV

+.t tfu+ er+6-d Ffi-d-{ur

a.t.t tfutqfi-+rur
+. t.z tfu+ cfi-+rur I qqrtq ffi6-d qfi-fi{qr

a.1.3 qit+rqFz-frc

4.2 rrsrilsl q++-q qftfisr
+.9 cu-c Frft q4 Tg qrf,|r r++q qfrr'ur

4.3.1 x, y *' p t s-q ili qt{q

4.3.2 x *< y it r-r+ra n-fit-<ot

+.9.gff+,rTfi-+..!r
+.a.4 frft-r e-q

4.3 5 3rffim qfi-+rsri *;q-rft-f,rq qf
4.3.6 qrF{6{'&frqt

t8

5. 1 qq{ UrHt qR tfu+ erq-d'{ qfi-fi-tql

5.2 qrtlKortFfi qqqrtr 3i-{f,d qfts-{ur

5.3 Bf,r-q frft + tfu* sr+n-{ qfi-fitur

5 4 TrdT/Fqd?qr*qffin dT-.rq'ffit:F'I6qF {trT

5.5 sr{qftqrur frfu

t8

qRFfg(ffT€)/t{r:
qrcfi-qrrFre,3ttfi 3ff{d{, 3riflr6 3[q-{-d{, sFin-€cqfi, ax-cr, q*J+t rrlteq, e-dd-d{'

qrsfi-q-n, tfu+ r++-q efr-+<q, vrqq G-qtq frl$t

qra Tr-1+', Tif 5E-{+, $;q riqr?FT

q-d{ifufr v{rTtr SR+ rFq/q-q qra {TIF{/qrff q[{ff:

vraS<i:
l. 

-Gorakh 
Prasad: Differential Calculus, Pothishala Private Ltd.' Allahabad. 2016'

2. Gorakh Prasad: Integral Calculus, Pothishala Private Ltd., Allahabad, 2015.

3. M. D. Raisinghania: Ordinary and Partial Differential Equations, S Chand & Co

Cr"J'-
tb"(Fna{ Fq0^g
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4. Gerard G. Emch. R. Sridharan and M. D. Srinivas: Contributions to the Historv of
Indian Mathematics. Hindustan Book Agency, Vo|.3.2005.

5. rreq c?ar fr=.ft t'eT 3ffi'|{fr ft {Fd*r
T<f SFat:

l. N. Piskunov: Differential and Integral Calculus. CBS Publishers, 1996.
2. G. F. Simmons: Differential Equations, Tata Mccraw Hil. 1972.
3. E. A. Codington: An Introduction to ordinary differential Equation. Prentice Hall of

India. 196l .

4. D. A. Murray: Introductory Course in Differential Equations. Orienr Longman (lndia)
1967.

5. H. T. H Piaggio: Elementary Treatise on Differential Equations and their Application,
C. B.S. Publisher& Distributors. Delhi. 1985.

6. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics,
Asia Publishing House. 1962.

il$iR-dRfrRt+nt4*qfrr:
https://epgp. in fl ibnet.ac. in
https://freevideolectures.com/university/i it-roorkee
https://www.highereducation.mp.gov. in/?page=xhzlQmpZwkylQo2b%2Fy5C7wo/o3DVo3D
https://www.bho.jvirtualuniversity.com

o-g{R-c vrom *mrg qT6E[q:
hnps://nptel.ac. in/courses/ I | | | 06 | 00/

://nptel.ac. in/courses/ I I l/ l0l/ | I I l01080/

TFr <-qgciR-frqFi6,{Rfu'
fid{tft{Fild{qi6-{Rfuqi:
3rfr}T-ilq 3i6: 100
qild qrq-6' T.qFF-{ (CCE) 25 3i6
RqFarrqqtentuut: 75 3iq'
qitfrr{qim:
{ilil 4Frfi TaqFFT
(CCF,):

-\-
Tl tn .-."_

(ffiq-a;
t)
t0

if-dr rirf : 25

SIFfiCFT :

Rqffi{q{tn:
qqq: 02.00 di

3rtsl|rl (3r): fit eft o5 v"r (Titfi 50 ero?.)

qtqm (q): sr{ qg eT (!|A{ 200 ,r.<)

{{riq- (q): a frf s'flftq T'r (Tit-fi 500 qr<)

03x03=09

04x09=36

02x 15-30

5;qd6:75
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SI.MATHZT

Part A: Inlroduction
Prosram: Certificate Course I Class: B.Sc. I Year I Year: 202 | | Session: 2021-2022

Subiect: Mathematics
I Course Code SI-MATIITT
2 Course Title Calculus and Differential Equations (Papera)

3 Course Tvpe Core Course
4 P re- req u is ite

(if any)
To study this course. a student must have had the subject
Mathematics in class l2rr'.

5 Course Learning
Outcomes (CLO)

The course will enable the students to:
l. Sketch curves in a plane using its Mathematical properties in

the different coordinate systems of reference.
Using the derivatives in Optimization, Social sciences,
Physics and Life sciences etc.

3. Formulate the Differential equations for various Mathematical
models.

4. Using techniques to solve and analyze various Mathematical
models.

6 Credit Value Theory: 6

7 Total Marks Max. Marks: 25 + 75 Min. Passins Marks: 33

Part B: Content ofthe Course
Total No. of Lectures (in hours per week): 3 hours per week

Total Lectures: 90 hours
Unit Topics No. of

Lectures

I

L l Historical background:
l.l . I Develooment of Indian Mathematics:

Ancient and Early Classical Period (till 500 CE)
I . | .2 A brief biography of BhEskaracharva

(with special reference to Lilavati) and Madhava
1.2 Successive d ilfereniiation

l.2.lLeibnitztheorem
I .2.2 Maclaurin's series exoansion
I .2.3 Taylor's series expansion

| .3 Partial Differentiation
| .3.1 Partial derivatives of higher order
1.3.2 Euler's theorem on homogeneous functions

1.4 Asymptotes
I .4. I Asymptotes of algebraic curves
| .4.2 Condition for Existence of Asvmolotes
1.4.3 Parallel Asymptotes
| .4.4 Asymptotes of polar curves

l8

R m'4-(DvAA R4r.^t)
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ll

2.1 Curvature '

2.1 . I Formula for radius of Curvature
2. | .2 Curvature at origin
2. 1.3 Centre of Curvature

2.2 Concavity and Convexity
2.2.1 Concavity and Convexity ofcurves
2.2.2 Point of lnflexion'
2.2.3 Singular point
2.2.4 Multiple points

2.3 Tracing of curves
2.3.1 Curves represented by Cartesian equation
2.3.2 Curves reDresented by Polar equation

t8

III

3.1 Integration of transcendental functions
3.2 Introduction to Double and Triple Integral
3.3 Reduction formulae
3.4 Quadrature

3.4.1 For Cartesian coordinates
3.4.2 For Polar cooidinates

3.5 Rectification
3.5. I For Cartesian coordinates
3.5.2 For Polar coord inates

t8

tv

Linear di fferential equations
4.1.1 Linear equation
4. 1.2 Equations reducible to the linear form
4.1 .3 Change of variables
Exact differential equations
First order and higher degree differential equations

4.3. I Equations solvable lor x, y and p

4.3.2 Equations homogenous in x and y
4.3.3 C lairaut's equation
4.3.4 Singular solutions
4.3.5 Ceometrical meaning of differential equations
4.3.6 Onhogonal traiectories

4.1

4.3 t8

Linear differential equation with constant coefficients
Homogeneous linear ordinary differential equations

Linear differential equations ofsecond order
Trarisforrnation of equations by changing the

indeoendent variable
Method of variation of parameters

). I

5.2
f.J
<A

).)

dependenV
t8

Keywords/Tags:
Indian Mathematics. Successive differentiation. Partial Differentiation, Asymptotes,

Curvature, Tracing of curves. Quadrature, Rectification, Linear differential equations. Method

of variation of Darameters.

SI.MATHtrT

Q*t-
{pr, A"d\€{a-t

Page 3 of 13



SI-MATHLT
Parl C: Learning Resources

'fext Books. Reference Books. Other Resources
Suggested Readings:
Texl Books:

l. Corakh Prasad: Differential Calculus. Pothishala Private l-td., Allahabad.20l6.
2. Corakh Prasad: Integral Calculus, Pothishala Private Lld.. Allahabad, 20 | 5.

3. M. D. Raisinghania: Ordinary and Partial Differential t-.quations. S Chand & Co Ltd.
2017.

4. Gerard C. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of
lndian Mathematics. Hindustan Book Agency, Vol. 3, 2005.

5. aeq cear FA ajq 3rfircm fi qFdht

Reference Books:
| . N. Piskunov: Differential and Integral Calculus, CBS Publishers, 1996.
2. G. F. Simmons: Differential Equations. Tata McGraw Htll. 1972.
3. E. A. Codington: An lntroduction to ordinary differential Equation, Prentice Hall of

India. 196l.
4. D. A. Murray: Introductory Course in Differential Equations, Orient Longman (lndia)

t967 .

5. H. T. H Piaggio: Elementary Treatise on Differential Equations and their Application,
C. B.S. Publisher & Distributors. Delhi. 1985.

6. Bibhutibhusan Datta and Avadhesh Narayan Singh: History ol'Hindu Mathematics.
Asia Publish ing llouse. 1962.

Suggested Digital Platforms Web,links:
https://epgp. infl ibnet.ac. in
https://freevideolectures.com/un iversity/iit-roorkee
https://www.highereducation.mp.gov. in/?page=xhzlQmpZwkylQo2b%2Fy5G7wo/o3D%o3D
https://www.bhojv irtualun iversity.com
Suggested Equivalent online courses:
https:i/nptel.ac.inlcourses/l I | 106100/

://nptel.ac.inlcourses/ | | | / | 0 I / | | | I 0 | 080/

Part D: Assessmenl and Evaluation
Suggested Continuous f,valuation Methods:
Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 25 Marks
University Exam (U E): 75 Marks
Inlernal Assessment:
Continuous Comprehensive
Evaluation (CCE)

Class l'est
Assignment/Presentation

t5
t0

Total Marks: 25
External Assessment:
University Exam (UE)
Time: 02.00 Hours

Section (A): T'hree Very Short Questions
. (50 Words Each)

Section (B): Four Short Questions
(200 Words Each)

Section (C): Two Long Questions
(500 Words Each)

.03x03=09

04x09-36

02x 15=30

Total Marks: 75
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ifirfiFq: Fqrur r{ Sff: ff.tr$ft. cqrcqf lzN:2021 ffit2021-2022

Aqq: qFrd

rTrdqjfilr ifi:fi'tg SI-MA]'HII
2 crtrfiq{T{ftf6 s,{{ 1F {{fi{ qfi-t .,rr (c,r q=I2)

3 rTldifrt 51q5p +'+il
4 {qReTI (Prerequisite) rs +tS +r 3rtq"q fii h frq, qr" i frsq rft( iFT 3Te--.r+4

*gn 12fiiiftqrdr r

5 qrtr{iqsTsq{f,ft
qffiqt<**
eFfueirsaql
(cLo)

qrs*;q srii d qq-H Et{t:
1. frftr{ iqftrt fttqio q-dffii t rrFrffq qrJuri +r sq-frrr

q"ri gq g+ qq-a-q t +ait +i>,qift-c fi{ tr
2. rggqa, {rcrftfi frnr{, qtftft 3ia ft-fi G-f,rt 3nR t

-- _ ----:._ ____-_\ :!..qqftq{ cht ggqt.t .h".t +tl

3. RR-E qffirq cfr"F'4t * RT q+ryq {fi-{<or {ffie m-ri tr
4. Bfq-d qffiq yNi 6 5q +-<i dlr 3-{erT A*sq {-d *

ftq n-+f,rqit +r sq+rr 6ri tr
6 hFaqm taifi-+: 6

7 Wris 3rFj+-,i-q eiq: 25 + 75 q+wsfif aim: 33

SI-MATI{tI

!{r4 T : qr6qtiiF *l Fqq-{q
qrcqra 4I aa fwr gfr re6 tit if): cfr s-ar6 s Ejt

iSaaIr6|Il;T: 90 Eit.

td,rs Frtr dqrcqrfr

+t de-cr

I

1.1 tffi+guTfr:
1.1. 1 ril.ftq qFI-d 6r ft6-r:

qr*q 3i-{FrtftmffiBc+rq (500 fi-*iln)
1.1.2 Trl-+{rqrf (ffi*tra}q q"f n)

*-qru-+ftqflTffi

t8
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t.z gn ( tt|, otq.n.I.t

f.2.1ff|qrtq
1.2.2 ffi.a ffi'Zrrr frr+n'

1.2.3 )d{ *qft dr.rfrFtrF
1.3 3rifqlfi ffis-{d

1.3. 1 rg dft * qiferr smfi-dq

1.3.2 {qqrtr s-fii qr 3{Fr{T Ttq
1.4 3{i6rqeff

1.4. 1 d-ftq q?if ft q;inrcfleH

1 .4.2 q-a;6rqqff 6 qFaeq *i +,r rR'{-.er

1 .4.3 Tq"fl 3t"i?rFcfrffi

1.4.4 Tftq{iitfr3Fffiqlqt

II

2.1

2.1.1 ffin-rfr"qr*mT{
Z.t Z1"rfrgwer-m
^/ ^-\-z, t.J qrh(lt .h.t

2 2-944T rrzi 3*.fi{

2.2. I T+1 fi Ttrd{r mi r+ce-ilr

2.2.2 {R cffi{fu€
2 2.3 frtu{R-.3
2.2.+ +gqR-€

2.3+Eit+rqtew
2.3.t +rffqsffiarqffie qm

2.3.2 Tftq qffii aRr ftFft-d sm

t8

ill

31 q-ffiqq-{diflTqronm

3.2 B+ qe A-fi qqrdq {ir cft{q
3.3 {qr{T{ q4

3.4 A-{s-fi

s.+.t {rffcfricri+l*frq
3.a.2 Tftqffieliotlftrr

t8
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3.5 qrqfd{

3 5.1 +lrfls f{terrd.l s T-[q

3.5.2 g-ftqft'etisithfrq

IV

+.t tfu+ er+6-d Ffi-d-{ur

a.t.t tfutqfi-+rur
+. t.z tfu+ cfi-+rur I qqrtq ffi6-d qfi-fi{qr

a.1.3 qit+rqFz-frc

4.2 rrsrilsl q++-q qftfisr
+.9 cu-c Frft q4 Tg qrf,|r r++q qfrr'ur

4.3.1 x, y *' p t s-q ili qt{q

4.3.2 x *< y it r-r+ra n-fit-<ot

+.9.gff+,rTfi-+..!r
+.a.4 frft-r e-q

4.3 5 3rffim qfi-+rsri *;q-rft-f,rq qf
4.3.6 qrF{6{'&frqt

t8

5. 1 qq{ UrHt qR tfu+ erq-d'{ qfi-fi-tql

5.2 qrtlKortFfi qqqrtr 3i-{f,d qfts-{ur

5.3 Bf,r-q frft + tfu* sr+n-{ qfi-fitur

5 4 TrdT/Fqd?qr*qffin dT-.rq'ffit:F'I6qF {trT

5.5 sr{qftqrur frfu

t8

qRFfg(ffT€)/t{r:
qrcfi-qrrFre,3ttfi 3ff{d{, 3riflr6 3[q-{-d{, sFin-€cqfi, ax-cr, q*J+t rrlteq, e-dd-d{'

qrsfi-q-n, tfu+ r++-q efr-+<q, vrqq G-qtq frl$t

qra Tr-1+', Tif 5E-{+, $;q riqr?FT

q-d{ifufr v{rTtr SR+ rFq/q-q qra {TIF{/qrff q[{ff:

vraS<i:
l. 

-Gorakh 
Prasad: Differential Calculus, Pothishala Private Ltd.' Allahabad. 2016'

2. Gorakh Prasad: Integral Calculus, Pothishala Private Ltd., Allahabad, 2015.

3. M. D. Raisinghania: Ordinary and Partial Differential Equations, S Chand & Co
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4. Gerard G. Emch. R. Sridharan and M. D. Srinivas: Contributions to the Historv of
Indian Mathematics. Hindustan Book Agency, Vo|.3.2005.

5. rreq c?ar fr=.ft t'eT 3ffi'|{fr ft {Fd*r
T<f SFat:

l. N. Piskunov: Differential and Integral Calculus. CBS Publishers, 1996.
2. G. F. Simmons: Differential Equations, Tata Mccraw Hil. 1972.
3. E. A. Codington: An Introduction to ordinary differential Equation. Prentice Hall of

India. 196l .

4. D. A. Murray: Introductory Course in Differential Equations. Orienr Longman (lndia)
1967.

5. H. T. H Piaggio: Elementary Treatise on Differential Equations and their Application,
C. B.S. Publisher& Distributors. Delhi. 1985.

6. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics,
Asia Publishing House. 1962.
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https://www.bho.jvirtualuniversity.com
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Part A: Inlroduction
Prosram: Certificate Course I Class: B.Sc. I Year I Year: 202 | | Session: 2021-2022

Subiect: Mathematics
I Course Code SI-MATIITT
2 Course Title Calculus and Differential Equations (Papera)

3 Course Tvpe Core Course
4 P re- req u is ite

(if any)
To study this course. a student must have had the subject
Mathematics in class l2rr'.

5 Course Learning
Outcomes (CLO)

The course will enable the students to:
l. Sketch curves in a plane using its Mathematical properties in

the different coordinate systems of reference.
Using the derivatives in Optimization, Social sciences,
Physics and Life sciences etc.

3. Formulate the Differential equations for various Mathematical
models.

4. Using techniques to solve and analyze various Mathematical
models.

6 Credit Value Theory: 6

7 Total Marks Max. Marks: 25 + 75 Min. Passins Marks: 33

Part B: Content ofthe Course
Total No. of Lectures (in hours per week): 3 hours per week

Total Lectures: 90 hours
Unit Topics No. of

Lectures

I

L l Historical background:
l.l . I Develooment of Indian Mathematics:

Ancient and Early Classical Period (till 500 CE)
I . | .2 A brief biography of BhEskaracharva

(with special reference to Lilavati) and Madhava
1.2 Successive d ilfereniiation

l.2.lLeibnitztheorem
I .2.2 Maclaurin's series exoansion
I .2.3 Taylor's series expansion

| .3 Partial Differentiation
| .3.1 Partial derivatives of higher order
1.3.2 Euler's theorem on homogeneous functions

1.4 Asymptotes
I .4. I Asymptotes of algebraic curves
| .4.2 Condition for Existence of Asvmolotes
1.4.3 Parallel Asymptotes
| .4.4 Asymptotes of polar curves

l8

R m'4-(DvAA R4r.^t)
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ll

2.1 Curvature '

2.1 . I Formula for radius of Curvature
2. | .2 Curvature at origin
2. 1.3 Centre of Curvature

2.2 Concavity and Convexity
2.2.1 Concavity and Convexity ofcurves
2.2.2 Point of lnflexion'
2.2.3 Singular point
2.2.4 Multiple points

2.3 Tracing of curves
2.3.1 Curves represented by Cartesian equation
2.3.2 Curves reDresented by Polar equation

t8

III

3.1 Integration of transcendental functions
3.2 Introduction to Double and Triple Integral
3.3 Reduction formulae
3.4 Quadrature

3.4.1 For Cartesian coordinates
3.4.2 For Polar cooidinates

3.5 Rectification
3.5. I For Cartesian coordinates
3.5.2 For Polar coord inates

t8

tv

Linear di fferential equations
4.1.1 Linear equation
4. 1.2 Equations reducible to the linear form
4.1 .3 Change of variables
Exact differential equations
First order and higher degree differential equations

4.3. I Equations solvable lor x, y and p

4.3.2 Equations homogenous in x and y
4.3.3 C lairaut's equation
4.3.4 Singular solutions
4.3.5 Ceometrical meaning of differential equations
4.3.6 Onhogonal traiectories

4.1

4.3 t8

Linear differential equation with constant coefficients
Homogeneous linear ordinary differential equations

Linear differential equations ofsecond order
Trarisforrnation of equations by changing the

indeoendent variable
Method of variation of parameters

). I

5.2
f.J
<A

).)

dependenV
t8

Keywords/Tags:
Indian Mathematics. Successive differentiation. Partial Differentiation, Asymptotes,

Curvature, Tracing of curves. Quadrature, Rectification, Linear differential equations. Method

of variation of Darameters.

SI.MATHtrT

Q*t-
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Parl C: Learning Resources

'fext Books. Reference Books. Other Resources
Suggested Readings:
Texl Books:

l. Corakh Prasad: Differential Calculus. Pothishala Private l-td., Allahabad.20l6.
2. Corakh Prasad: Integral Calculus, Pothishala Private Lld.. Allahabad, 20 | 5.

3. M. D. Raisinghania: Ordinary and Partial Differential t-.quations. S Chand & Co Ltd.
2017.

4. Gerard C. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of
lndian Mathematics. Hindustan Book Agency, Vol. 3, 2005.

5. aeq cear FA ajq 3rfircm fi qFdht

Reference Books:
| . N. Piskunov: Differential and Integral Calculus, CBS Publishers, 1996.
2. G. F. Simmons: Differential Equations. Tata McGraw Htll. 1972.
3. E. A. Codington: An lntroduction to ordinary differential Equation, Prentice Hall of

India. 196l.
4. D. A. Murray: Introductory Course in Differential Equations, Orient Longman (lndia)

t967 .

5. H. T. H Piaggio: Elementary Treatise on Differential Equations and their Application,
C. B.S. Publisher & Distributors. Delhi. 1985.

6. Bibhutibhusan Datta and Avadhesh Narayan Singh: History ol'Hindu Mathematics.
Asia Publish ing llouse. 1962.

Suggested Digital Platforms Web,links:
https://epgp. infl ibnet.ac. in
https://freevideolectures.com/un iversity/iit-roorkee
https://www.highereducation.mp.gov. in/?page=xhzlQmpZwkylQo2b%2Fy5G7wo/o3D%o3D
https://www.bhojv irtualun iversity.com
Suggested Equivalent online courses:
https:i/nptel.ac.inlcourses/l I | 106100/

://nptel.ac.inlcourses/ | | | / | 0 I / | | | I 0 | 080/

Part D: Assessmenl and Evaluation
Suggested Continuous f,valuation Methods:
Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 25 Marks
University Exam (U E): 75 Marks
Inlernal Assessment:
Continuous Comprehensive
Evaluation (CCE)

Class l'est
Assignment/Presentation

t5
t0

Total Marks: 25
External Assessment:
University Exam (UE)
Time: 02.00 Hours

Section (A): T'hree Very Short Questions
. (50 Words Each)

Section (B): Four Short Questions
(200 Words Each)

Section (C): Two Long Questions
(500 Words Each)

.03x03=09

04x09-36

02x 15=30

Total Marks: 75

R*J--
CtrrA^A e4v^
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