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RIER R CSiE
. K. B. Datta: Matrix and Linear Algebra. Prentice Hall of India Pvt. Ltd. New Delhi
2000. : -
. Shanti Naravan: A Text Book of Vector Calculus. S. Chand & Co.. New Delhi, I‘)S?
S. L. Loney: The Elements of Coordinate Geometry Part-1. New Age International (P) | =
L.td.. Publishers. New Delhi. 2016.
4. P. K. Jain and Khalil Ahmad: A test book of Analytical Geometry of Three Dimensions,
Willey Lastern Lid. 1999.
5, Gerard G. Emch. R. Sridharan. M, D. Srinivas: Contributions to the History of Indian |
Malhemmicx IHindustan Book Agency. Vol. 3. 2005, |
6. meg WAy f2741 99 FFrzel 41 g5
GEEUR D
I. Chandrika Prasad: A lext Book on Algebra and Theory of Equations, Pnthl\ildld Pvt.
Ltd.. Allahabad. 2017,
N. Jocobson: Basic Algebra Vol. Fand 11. W. H. Freeman, 2009
I.S. Lutherand [. B. S. Passi: Algebra Vol. | and 1. Narosa Publishing House. 1997,
N. Saram and S. N. Nigam: Introduction to Vector Analyvsis. Pothishala Pyvt. Lid. |
Allahabad. 1990. : i
. Murray R. Spicgel: Vector Analysis, Schaum Publishing Company. New York, 2017.
6. Gorakh Prasad and 11. C. Gupta: Text Book on Coordinate Geometry. Pothishala Pvt. |
i Ltd. Allahabad. 2000. |
| 7. P. K. Jain and Khalil Ahmad: A text hook of Analytical Geometry of Two Dimensions.
| Macmillan Indian Lid.. 1994, |
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SI-MATHET
8.S. L. Loney: The Elements of Coordinate Geometry Part-2. Macmillan, 1923,
9. N. Saran and D. N. Gupta: Three Dimensional Coordinate Geometry. Pothishala Pyt
11d. Allahabad. 1994 : :
10. R. 1. 1. Bell: Elementary  Treatise on Coordinate Geometry ol Three Dimensions., |
Macmillan India Lid.. 1994 ; ‘
[1. Bibhutibhusan Datta and Avadhesh Narayan Singh; History of Hindu Mathematics. |
Asia Publishing House. 1962,
Fdifia Rfves wewid a9 o !
| https://epgp.inflibnet.ac.in 5‘ .
| https:/freevideolectures.comiuniversity/it-roorkee :

https://www.highercducation.mp.gov.in/7page: \hzIQmpZwky 1Qo2b%2Fy SG7w %3 D%31D
hitps:7www bhojvirtualuniversity .com
AT qwEE AT IS

hups:/nptel.ac.in‘courses/ 111105122/ }

hitps:/nptel.ac.in/courses/HHTTO7 112/ |
https:/mptelac.in/courses/LLIZTO/TTTI01080/ S
T % - gqeifae yeaie At
| afaFA a5 100
qaq FATTH Yeai44 (CCE): 25 9%
fasfaamery e (UE): 75 98 : E
Gt e FAT 2372 15
UELEIRCTUTLIERES AHTZAHZ TR (i) e :
(CCRE s _ Couhsunale '
HAIHA b o () A R A (e 50 orex) | 0303 =09
BECIECIERIER LIS ' FAAT (F): ATV A T (F4F 20091%7) 04 < 09 = 36

Sk G2gh 5 AT (A): %1 ATH 3HIE 9 (FAF 500 e17%) | 02 > 15 =30

FAHF . 73
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SI-MATHET

Pmt Al lnnuduumn

ngr:un: Certificate Course ( lass: B.S¢. | Year L Year: 2021 | Session: 2021-2022
' : : Subject: Mathematics
|1 [CourseCode | SI-MATIHL
3  Course Titde \Iml\m Vector \mxl\ sis and Geor HLU\ !I'Ltpu i}
f___‘l_w (mnsc Bype = - s Core Course
g :Prc ~requisite Lo study this course. a student must have had the \‘uh.i—cc[
L ((ifany) | Mathematics in class 12
5 Course Learning " The course will enable the students to: .
Qutcomes (CLO) I. Recognize consistent and inconsistent systems of lincar |
cquations by the row echelon form of the augmented
matrix. using the rank of matrix.
2. 1o find the Pigen values and corresponding bigen vectors
for a square matrix.
3. Using the know ledge of vector caleulus ingeometry.
4. Lnhance the knowledge of three dimensional geometrical
Eoa figures (¢g. cone and cylinder).
16 | CreditValue  Theon:6 .
7 Total Marks '\11\ Marks: 25473 | Min. Passing Marks: 33
Part B: Content of the € ourse
Total No. t)l'l umms (in hours per \\cd\) 3 hours per \\u_l\
___________ M e s _Total Lectures: 90 hours : .
Unit lopics [ No.of
; ' | Lectures
, | 1.1 Historical background:
| 11 Development of Indian Mathematies:
Fater Classical Period (300 -1250) ,
1.1.2 A briel biography ol Varahamihira and Aryabhata
] 1.2 Rank of a Matrix 5
1.3 Echelon and Normal form ol a matrix i
1.4 Characteristic equations of a matris %
4.1 Eigen-values |
? | 1.4.2 Eigen-vectors 5
‘ | 2.1 Cavlex Tamilton theorem |
2.2 Application of Cayley Hamilton theorem to find the inversé of a |
matrix. '
I 2.3 Application of matrix o sulve a system of linear equations I8
- 2.4 Theorems on consisteney and inconsistency ol a sy stem of lingar

cqu ions

2.5 Solving linear equations up to three unknowns

@qW . " PageSof13
. Mx{&"_}?"‘f




‘:uggcx!cd Readings:
- Text Books:

SI-MATHIT

Scalar and Vector products of three and four vectors f

7& I
- 3.2 Reciprocal vectors
3.3 Vector differentiation : ! I8

*
.‘-

11
1 Rudes of ditferentiation

2 Derivatives of Triple Products

34 (:r.uliuu Divergence and Curl

3.5 Dircctional derivatives f
3.6 Vector ldentities :

1.3.7 Vector E quations

4.1 Vector I[tiwrmmn

4.2 Gauss theorem (without proof) and problems based on it

',_1

IJJ

-~
=

{
i
i
|
H
i
|
|

IV | 4.3 Green theorem (without proaf) and problems based on it : |3
4.4 Stoke theorem (w ithout pmni ) and problems based on it
5.1 General Lqil.iilﬁn of second du‘!u. ;L
5.2 lracing of conics f
. 5.3 System of conics "
{54 Cone
' 541 Fguation of cone with given base
vV 5.4.2 Generators ol cone 24
543 Condition for three mutually perpendicular senerators
5.4.4 Right circular cone i
5.5 Cylinder ;
5.5.1 Fguation of evlinder and its propertics |
5.5.2 Right Circular Cvlinder !
| 5.5.3 Enveloping Cylinder ‘
Kevwords: ‘

Indian Mathematics. Rank of a Matrix. Scalar and Vector products. Vector differentiation.
Vector identities. Vector integration. General equation of second degree. Tracing of conics.
System of conics. Equation of cone. Equation of ¢y linder.

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

1. K. B. Datta: Matrix and Lincar Algebra. Prentice Hall of India Pyt Lid. New Delhi
2000.

. Shanti Naravan’ A Text Book of Vector Caleutus. S, Chand & Co. New Dethil 1987,

.S, L. Loney: The Elements of Coordinate Geometry Part-1. New Age International (P)
Ltd.. Publishers. New Delhi. 2010.

4. P. K. Jain and Khalil Ahmad: A text book of Analytical Geometry of Three Dimensions.
Willev Eastern Ltd. 1999, 4]

_Gerard G. Emeh. R. Sridharan. M. D). Srinivas: Contributions to the History of Indian

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

ol
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e R i . SRR SI-MATHLY
| b AT R R 72 3PIEHT B GEiF |
 Reference Books:
I. Chandrika Prasad: A Text Book on Algebra and Theon of Fquations. Pothishala Pyt |
Ltd.. Allahabad. 2017.
. N. Jocobson: Basic Algebra Vol. Tand 1. W. H. Freeman. 2009,
. LS. Luther and [ B. S. Passi: Algebra Vol. I and 11. Narosa Publishing House. 1997,
. N. Saran and S N. Nigam: Introduction to Vector Analvsis. Pothishala Pvt. L.
Allahabad. 1990.
5. Murray R Spicgel: Vector Analysis, Schaum Publishing Company, New York. 2017,
- 6. Gorakh Prasad and H. C. Gupta: Text Book on Coordinate Geometry. Pothishala Pyt
Ld. Allahabad. 2000
7. P. K. Jain and Khalil Ahmad: A text book of Analyvtical Geometry of Two Dimensions.
Macmillan Indian Ltd.. 1994, :
8. S. L. Loney: The Elements of Coordinate Geometry Part-2, Macmillan, 1923
(90 NL Saran and D. N Gupta: Three Dimensional Coordinate Geometry, Pothishala Pyt
i I.1d. Allahabad. 1994,
110, ROLT. Bell: Elementany Treatise on Coordinate Geometry of Three Dimensions.
Macmillan India Lid.. 1994, i
11. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics.
{ Asia Publishing Housce. 1962,
Suggested Digital Platforms Web links:
- https:/7epgp.inflibnet.ac.in
hitps://freevideolectures.com/university/iit-roorkee
https:7www highercducation.mp.gov.in/?page xhzZIQmpZwky 1Qo02b%2Fy 3G 7w 63 D%3D
{hups:/www bhojvirtualuniversity.com
Suggested Equivalent online courses:
[ https:“/nptelac.in/courses T 05122 7
| https:“nptelac.in‘courses/ 11107112 .
{ https:/nptelac.in/courses/ L LALOF LT LTOTORO/ ' '

o o b2

Poca S Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

| Maximum Marks: 100
i Continuous Comprehensive Fvaluation (CCE): 25 Marks
University Exam (UE): .5 Marks e e
Internal Assessment: i Class Test 3
- Continuous Comprehensive - Assignment/Presentation 10

. Evaluation (CCE) _ Total Marks: 25

.

- External Assessment: Scction (A): Three Very Short Questions 03 <03 09
| University Exam (UE) (30 Words Lach) s
{ Time: 02.00 Hours ; Section (B): Four Short Questions 04 x 09 = 36 "
| ' | (200 Waords lach)

Scection (C): Two Long Questions 02 < [5:= 30

(300 Words ach)

Total Marks: 75

T : Page 701 13
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| 5.4 wrAEEeaA AT F gfrady grer adre #r sy

1. Gorakh Prasad: Differential Calculus. Pothishala Private Lid.. Allahabad. 2016,

2. Gorakh Prasad: Integral Calculus, Pothishala Private Lid .

e

@ﬁ‘v"»——\g: o
Dy Pl Fatpt -

A | Edh(lhd\] F‘O 5.

3. M. D. Raisinghania: Ordinary and Partial Differential Fquations. S Chand & Co Lid.
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4. Gerard G. Emch. R, Sndbaran and M. 1. Srinivas: Contributions 1o the His'mr,\ ul'j
Indian Mathematics. Hindustan Book Ageney. Voi, 3. 2005

5. |7 W29 fgedl a9 A1 £1 A

I.N. i’hkunm: Ditferential and Integral Caleulus. CBS Publishers. 1996,
2. G F. Simmons:
3. E. A. Codington:

India. 1961.

I ‘1(17

A

Differential Lguations. Tata McGraw Hill. 1972,

Il . H Piaggio: Elementary Treatise on Differential lqualmns and their Application, |

B S. Publisher & Distributors, Delhi. 1985,
0. Bahhuuhhu:.m Datta and Avadhcsh Narayan Singh: History of Hindu Mathematics.
Asia Publishing House. 1962, '

| agaifae Rfvee wrzwn a7 foe:

{ https:Zepgp.intlibnetac.n
| hitps://freevideolectures. com/university fit-roorkee
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4. DAL Muarray: Introductory Course in Differential Equations. Orient [ongman (India) |
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Program: Certilicate Course

-

G
e
i

4

A

{ nursc Code
({mrse Title
}
| Course T\ e
Pre- -requisite
l (if any)
Course Learning,
- Qutcomes (CLO)

( rcdn  Value
lm.ll Marks

h ALﬁ {,.m i e

W:Ih”q;_)r\ 0O e o =
| Max. \1dr|\\ 7__' £ 75 | Min. Passing Marks: 33

SI-MATHRY

art A: lnlnulurlmn
( lass: B.Sc. | Year | Year: 2021 Session: 2021-2022 |
Subject: \Luhumahu |
ST-MATHRT :
Calculus and Differential Equations {_l’upcrz,)
s 7 _ Core Course
F'o study this course, .a aludum must have had th sulmu
Mathematics in class 12
[he course will enahle the students o
L. Sketeh curves ina plane using its Mathematical propertics in
the different coordinate systems ol reference. :
2. Using the derivatives in Optimization. Social sciences. |
Physics and Life sciences ele

| 3. Formulate the Differential equations [or various Mathematical

maodels |
4. Using techniques 1o solve and analyze various Mathematical |
madels.

Part B: Content of the Course

Total No, of Lectures (in hours per week): 3 hours per week

Unit

Total Lectures: 90 hours : S :
Lopics B

! [.cctures

] Historical background:

iJ

3 Tavlor's series expansion

.11 Development of Indian Mathematics

Ancient and Early Classical Period (il S00CH)
[.1.2 A brief biography of Bhaskaracharya

(with special reference to Lilavati) and Madhava
- 1.2 Successive differentiation
! i.2.1 Leibnitz theorem
1.2.2 Maclaurin’s scrics expansion

i .3 Pulml Differentiation 18

o
\
-
A

I Partial derivatives of higher order
.2 Luler's theorem on homogencous functions
| 1.4 Asymplotes

|1 Assmptotes of algebraic curves
|42 Condition for I sistence of Asymptores

F.4.3 Parallel
4.4 Asymptotes of polar curves

\x._l. mptofes

Page 2 of 13
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CIndian Mathematics. Successive  differentiaton.  Partial - Differentiation.

2.1 Curvature
' Ao Formula tor radius ol Curvature
1.2 Curvature at origin
4.3 Centre of.Curvature
oncavity and Convexity
2 (‘uucu\-i[\ ;md ('nmu\il_\ ol curves

12
§¢]
A BT o T % S I

2.3 Singular puml
2.4 Multiple points,
racing of curves
3.1 Curves represented by Cartesian equation
2 Curves represented by Polar equation
3.1 Inlc.ﬂhumn ol transcendental functions
3.2 Introduction to Double and Triple Integral
3.3 Reduction formulae
3.4 Quadrature
¢ S 341 For Cartesian coordinates
3.4.2 For Polar coordinates
3.3 Rectitication
5.1 For Cartesian coordinates

. 4 3 5.2 l or Polar Ll‘tlldll'l.l[L\

U401 Linear differential equations
4.1 1 Lincar equation:
4.1.2 Equations reducible to the lincar form
4.1.3 Change of variables
2 Exact differential equations
3 First order and higher degree differential cquations
4.3.1 Equatons solvable for xoy and p
4.3.2 Equations homogenous in x and y
4.3.3 Clatraut’s cquation
1.3.4 Singular solutions
4.3.5 Geometrical meaning of difterential equations
1.3.6 Orthogonal trajectories

-
£y

%)
Jl.J—.!-J!-J

=
3.
H ]
¥

| 4;
8% | 4.

incar ditterential cquation with constant coeflicients
lomogencous lincar ordinars differential cquations
incar differential equations of sccond order

A
ot ’_) -

independent variable
5.5 \Ictlmd ul \muunn ol parameters

l\c‘n\ ords/Tag a4es:

4 Transtformation  of equations by changing  the

SI-MATHRT
18

!

Ea
5 |

| |
18

Asymptotes,

- Curvature, Tracing of curves. Quadrature, Rectification. Linear dilterential equations, Method

© of variation of parametcrs.

@aw\

cc%’?\

O Aotk Rept-
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SE-MATHZY

Part C: Learning Resources
‘ Text Books. Reference Books. Other Resources
- Suggested Readings:
- Text Books:

. Gorakh Prasad: Difterential Calculus. Pothishala Private [id.. Allahabad. 2016.

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

M. D. Raisinghania: Ordinary and Partial Difterential Equations. S Chand & Co Lid. |

2017

4. Gerard G: Emch. R. Stidharan and M. D). Srinivas: Contrthutions o the History n[

Indian Mathematics. Hindustan Book Agencey. Vol. 3. 2005,

S oata vy R Ty 31:&1&411 & tm{énl

- Reference Books: l
L. N. Piskunov: Differential and Integral Caleulus. CBS Publishers. 1996, §
2. G Simmons: Differential Fquations. Tata McGraw 1], 1972
LoEC AL Codington: An Introduction o ordinary differential [quation. Prentice Hall of |
India. 1961
LD, A, Murray: Introductory Course in Differential | quations. Orient | ongman (India)
1967,
3. H. T H Piaggio: Llementary Treatise on Differential Lquations and their Application.
' C. B.S. Publisher & Distributors. Delhi. 1985. .
| 6. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics.
; Asta Publishing House. 1962 ‘
| Suggested Digital Platforms Web links:
https://epgp.inflibnet.ac.in
| hups:/ifreevideolectures.com/university /iit-roorkee
hllps ‘www highereducation.mp.gov.in2page - xhZIQmpZwky 1Q02b%:2] V3G7W%3D%3D
| https://wwa bhojv irtualuniversity .com
| Suggested Equivalent online courses:
l https://nptelac.incourses/ 1 11106100
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Part D: Assessment and Evaluation j
| \uggestui Continuous Evaluation Methods:
! Maximum Marks: 100
Continuous Comprehensive Fvaluation (CCL): 25 Marks
University Exam (UL ): S 75 Marks
~Internal Assessment: Class Test P 15
- Continuous Comprehensive i Assignment/Presentation | E(-l
| Lvaluation (CCE) -~ * : Total Marks: 25
!'.x!e:'mxl Assessment: Seetion (A): Three Very Short Questions | 03203 - 00
[ University Exam (UE) i (50 Words Lach) :
Time: 02.00 Hours { Section (B): Four Short Questions 04 « 09 = 36
(200 Wor ach) .
; Scclmr:k(l‘ l\\t‘f:'\olrz‘[-‘-(h)iu‘\{i'sn e
f ek & LHIS :
' (300 Words Fach) Total Marks: 75
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