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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

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
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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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SI.MATH'T
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)

Page 7 of 13

Mobile User



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$,.)
Page 2 of 16

Mobile User



SI-MATTILT
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)

Page 3 of 16

Mobile User



SI-MAT}NJT

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
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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.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/
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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.
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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
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