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Department Of Higher Education, Govt. of M. P.

Scheme of Examination and Syllabus for Annual Exam System

B. Sc./B.A. | Year
Academic Session : 2017-2018

Recommended by Central Board of Studies

Paper Number & Title i Paper-wise | Total EMmimum internal " Minimum Prac-  © Prac- ! Total 1
of the Paper - Maximum | Theors  Passing Assess- « Passing Cugcal tical ' !
! Marks Marks Marks in ment CMaorks in ) Maxis | Passing \
1 Theotry | Maximum | Internat Cmum ! Marks ‘
| . " i Marks, | Assess- - Marks |
t- Algebra and P Istterm- | :
. 425 - L | .
[tigonometry . {3 Months) w ‘ " :
I1- Calculus and 42 | 7.3 | ? | i :
| Differential Equations > 127.5 42 IInd term- ! 3 -
AL Vector Analysis , ; (6 Months) I |
and Geometry 42.5 : 15 !
Note : There will be three sections in cach paper. All guestions (rom cach section will be compulsory,

Section A (5 Marks) :This section will contain 3 objective type questions, one from cach snit. with tie weightage of
I mark.

Scction B (12,5 Marks) : This section will contain 3 short answer type questions (cach having interial choicey. one
from each unit. with the weightage of 2.5 marks.

Section O (25 Marks) : This section will contain 3 jong answer tvpe questions {each having ternal choice). one
(ront each unit. with the weightage of 5 marks.

There should be 12 teaching periods per week for Mathematics like other Science Subjecis

(6 Period Theory + 6 Period Practical)
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SIRITT HUSH N1 S
Department of Higher Education, Govt, of M.P.

B.Sc./B.A. Annual Examination System wise svilabus
Recommended by Central Board of studies
T3/ Session - 2017 18

Max. Marks/sf@amas ajp : 42.5

Class/@ar ; B.Sc./B.A.

Year/as : First/ wers

Subject/fAyg : Mathematics/forg

Paper /uzrusy ; First /gorg

Title ez ; Algebra and "Iugonolmtl\/

Ao vy Frerofafy

. _
, Unit- | / Rank of g matrix, Normal & Echelon { form of 4 ' matrix. C hamuulsm equations of |

;@ matrix. Eigen valyes. Figen vectors. Linear Independence of row and column |
. matrix. |

T A R v S, SE @ e W WA wg 31@\‘3 ki af?qwmﬁms
;i_k__ﬁ. B, IRA He T, ST il Hfe T v TE Pl i
| Unit-2 Cayley Hamilton theorem and its use in fmdmw mverse of a matrix, appllcauon oﬂ

matrix to solve g system oi linear (homogcnous and non- homogem)us) equations, |
theorems on consnte and inconsislcncy of a system of lincar equations,

|
|

g_,__,__ 1 ¥R it B Ew | 7
bmt 3 Tf{elallon between the roots and ¢ wdhuum of a ”CI‘IUc]' pohm)mml Lquallon in ‘

| one variable, transformation of equations. Reciprocal cquations. Descarte™s rule |
of signs.

IEEaEE fwa?aﬁﬂmmagﬁ%%_%‘ﬁﬁaiﬁwﬁcﬂawu F‘fm‘wn‘
;ﬁ_ﬁg____laﬂ?ﬁmavmig\ Rttty o= @1 fewrd Fa
Unit-4 Logic- Logicul (,onnunu Truth Tables, lauml()}:\ C untmdiumn L ou(,ai
L ‘quivalence, Algebra of pl(.)p()blllullb Boolean Algebra -definition and properties. F
switching curcmts and its apphcatlons loom gath and uu,um r
— ftur Q‘cr ELiED grumti R trﬁfqu g |
SR , TPER v ey | |

- e e o
- Unit-5 | De — Moivre's theorem and jis its applications. direct and inverse circular and If
| ! hyperbolic functions. expansion of trignometric tunctions. logarithm o Lomplex i
| _Lqucmmu,s Grct'or} S sans summation of ltlon()munmi selies,
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Text Books:

1. S.0. Loney — Plane Trigonometry Part-11.

7 K.B. Datta — Matrix and Linear Algebra. Prentice Hall of India Pvt. Lid.. New Delhi
2000.

3 Chandrika Prasad - A Text Book on Algebra and Theory ol Equations, Pothishala Pvt.
Ltd. Allahabad.

4. C. L. Liu- Flements of Discrete Mathematics(Second  Edition). McGraw  Hill,
International Edition. Computer Science Series, 1986.

5. wy f&=d) b e B gD |

Refercnce Books:
1. H.S. Hall and S.R. Knight- Higher Algebra HM Publication. 1994,
N. Jocobson- Basic Algebra Vol. [ and 11, W. H. Freeman.
I.S. Luther and I. B. S. Passi- Algebra Vol [ and 11. Narosa Publishing House.
4 N. Saran and R. S. Gupta- Analylical Geometry of Three Dimensioin. Pothishala Pvt. Lid.

Allahabad.
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Department of Higher Education, Govt. of M.D.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
A / Session : 2017-18

Max. Marks/31feIepad a7 : 42.5

Class/®&T ; B.Sc./B.A.

Y ear/ad : First/ 9994

Subject/fawg : Mathematics/TTf3a

Paper /W3 95 : Second /f2dTa

Title/shyw : Calculus and Difterential Equations

B TG AqPpel AATH

ﬁ)nit-l \ Successive differentiation. Leibnitz  theorem. Maclaurin's and la\ or’s scne:‘

’ e\panSIOHS. AS}IH})[O[LS.
TPIE-1 | IR 3ddeld, aaelel YT, HEINA Ud Solk A0 § (YR | arded |

Unit-2 Curvature, tests for concavity and convexity. points of inflexion. multiple points.

tracing of curves in cartesian and polar coordinates. |
P2 g, Iieral Ud 3fadeldl @1 uwev, A aRedq {9, agfdw, s @
| gdTa e § 981 @1 T |

| Unit-3 - Integration of transcendental Tunctions, Delinite [nluglals Reduction formulac.

QQuadrature. Rectification.

ELIERS AT el BT WHIGM, [A¥Ed GHmed wAET 3. fFded U |
| AT | |

P Unit-4 © Linear differential equations and equations reducible to the Linear form, Exact

differential equations. first order and higher degree eguations solvable for x. v
and p, Clairaut’s equation and singular solutions. geometrical mcaning of a |

differential equation. Orthog,onatl trujectories
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_ Unit-3 Linear differential equation with constant cocfficients. I_l_t;_l-n_()_gc-l{'.:()us linear

‘ ordinary differential equations. Linear differential cquations of second order.
transformation of equations by changing the dependent variable” independent !

" variable. method of variation of parameters. i

i, f5da s & Waw sjghd WHIERY, Wy oY/ W"a?a%}

Text Books:

1. Gorakh Prasad- Differential Calculus. Pothishala Private Lid.. Allahabad.

2. Gorakh Prasad- Integral Caleulus. Pothishula Private Lid.. Allahabad.

3. D. A. Murray- Introductory Course in Differential Equations. Qrient Longman (India)
1967.

4. gy Bl T srmTeHl @ QR |

Reference Books:

1. G. F. Simmons- Differential Equations, Tata McGraw [1ill. 1972,
2. E. A. Codington- An Introduction to ordinary differential Equation. Prentice Hall of

India. 1961,

el

I T H. Praggio- Llementary Treatise on Differential guations and their Application.,
C. B.5. Publisher & Distributors, Delhi, 1985.

4. 8. (. Deo- Differential Equations. Narosa Publishing House.

A

N. Piskunov — Differential and Integral Caleulus, Peace Publishers. Moscow.
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Department of Higher Education, Govt. of M.P,

B.Sc./B.A. Annual Examination System wise syllabus

Recommended by Central Board of studics

A / Session : 2017-18

Max. Marks/3f&reodd 37 42.5
Class/®e&T B.Sc./B.A.
Year/dy Fivst /92"
Subject/fIug Mathematics/?Tior
Paper /usdus Third /et
Title/sfe® Vector Analysis and Geometry
wfee Reewn vg sarfafg
! Unit-1 ‘ Scalar and vector product of three vectors, product of four vectors. Ruumea[
? . vectors, vector differentiation. Gradient, Divergence and curl. ‘
EEIERS ?ﬁﬂﬂ%@ﬁwaﬁwwﬂﬁﬂw IV AR @ U, GopA aﬁmi
L Uil srgwed, URsde, SHaRe 1@ F@ | |
Unit-2 Vector Integration, Theorems of Gauss. Green. Stoke {without proof} dnd}
1 problems based on them. o i
-2 FiS b, 16, G4 Ud wIibd YRy (@41 sudlad § ug ?Fftrmnmﬁ‘a
BN AN o
Lnit-3 General equation of second dwlu, lracing ol conics. system of conics, poldr
equation of a conic. o
SHE—3 i oTa & 29w TR, el F AT, Med Wd, Tdd B gard |
THIPY : o]
Unit-4 Equation of cone with given base. generators ol cone. condition for three
mutually perpendicular generators. Right circular cone. equation of cylinder d]'!d w
its properties.
SRS —4 ‘%Q‘TQWWWEHTWUT ?IEBEﬁwrich Eﬁ?{uwwmww\ndcﬁl%‘q
Unit-3 C umal conicoids, P'uabclmdx plam sections ol conicoids. (sumralm ]mu N

ZPE-5

L DR SEHTS, GRTAA, WCBEI N & FAd Q@G kS oep Q\

Text Books:
1. N. Saran and S. N. Nigam- Introduction to Vector Analysis. Pothishala Pyt Lid.
Allahabad.
2. Gorakh Prasad and H. C. Gupta-Text Book on Coordinate Geometry. Pothishata Pvt. Ltd.
Allahabad.

/
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3. N. Saran and R.S. Gupta- Analytical Geometry of Three Dimension. Pothishala
Pvt. Ltd. Allahabad (lmlt V).
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Reference Books:
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Mriduld Lube) JVOHL Badshahy
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(D Uima Vyas) i(Dr. )m il Pdlt“ (D, Pariksha Wagle) (L. Prash iS!lamE;'ur) '_—WL Sanodia;

R. J. T. Bell- Elementary Treatise on Coordinate Geomelry of Three Dimensions,
Macmitlan India Ltd.. 1994(Unit-V),

Murray R. Spiegel-Theory and Problems of Advance Caleulus, Schaum Publishing
Company. New York.

Murray R.Spregel-Vector Analysis. Schawm Publishing Company. New York.

Shanti Naravan-A Text Book of Vector Caleulus, S. Chand & Co.. New Delhi.

Shantt Narayvan- A Text Book of Vector Algebra. S, Chand & Co.. New Delhi

S. L. Loney-The Elements ot Coordinate Geometry. Macmillan and Company. London,
P. K. Jain and Khalil Ahmad- A test book ol Analyvtical Geomewry of Two Dimensions.
Muacmillan indian Lid.. 1994

. K. Jain and Khalil Ahmad- A text book of Analytical Geometry ol Three Dimensions.

Willey Eastern Ltd.. 1999.
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Department Of Higher Education, Govt. of M. P.
Scheme of Examination and Syllabus for Annual Exam System
B. Sc./8.A. Hl Year
Academic Session : 2018-2019
Recommended by Central Board of Studies
Paper Number & Title | Paper-wise | Total Minimum internal | Minimum : Prac- . Prac- _l Total
of the Paper Maximum | Theory | Passing Assess- Passing | tical ‘ tical
: ! Marks Marks | Marksin . ment | Marks in | Maxi- | Passing 1
‘ Theory | Maximum | [nternal . mum I Marks
- Marks. | Assess- Marks !
: | o jwem b |
7l— Abstract Achb:a T a5 - Lstrerme | \ | ;
\ 11- Advanced | (3 Months) : i |
lculus 425 ‘ . i ' 5
|caleulus | 1275 ¢ 42 | Hndiem s | - | — | 150
| 111- Differential | : i (6 Months) - i ‘
Equations 425 | | 15 1 3 |
‘\ i ] | o220 N P S R

Note : There will be three sections in cach paper. All guestiuns Irom cach section will be wmpulsol N

Section A (5 Marks) This section will contain 3 objective type questions. one [rom each unit, with the weightage of
I mark.

Scction B (12.5 Marks) : This section will contain 5 short answer type questions (each having internal choice). one
from each unit, with the weightage of 2.5 marks.

Section C (23 Marks) : This section wilt contain 5 long answer type questions (cach having internal choice). one
from each unit. with the weightage of 5 marks.

There should be 12 teaching periods per week tor Mathematics like other Science Subjects
(6 Period Theory = 6 Period Practical}

Ghor=" M.w& D@fjm%w

(Dr. Geéta Modi) (Dr. Mridula Dube}

( :
,%@‘ , o Y I
(. Unta Was) en Patll] {Dr. Pdlll\\ﬂ \?\ d“IL (Dr, PRt Bhatnagar) (Dl P.L. Sanodia)

4@’(/ d».%',} M
{Dr. Rajesh Shrivastava)  (Dr. Vand Juptity (Dr. Lal Chandra Rajput) {Dr. Arvind Bohare

A

Rajeshwari) {DI V. Badshah) (Dr. Sanjay Jain)



quadr /U Femsll & o arfde qde gonell & UK UredEH
Trard AL U g AR
Department ot Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus

Recommended by Central Board of studies
A / Session : 2018-19

Max. Marks/31f&edH 37k : 425
Class/®em : B.Sc./B.A.
Year/ay : Second /&y
Subject/faTa : Mathematics/TT{Urg
Paper /9303 : First/gemd
Title/ 2 : Abstract Algebra
s o
Ut ])LtilllthI‘l and basic pmputlu of Lmupb 5ub;_.:5u$sisﬂ:wmups Uaﬁca&z& h\ d

subset Cyclic groups and simple properties.
BPIE—1 Waﬁﬁwwwwmmwmdwﬂﬁa
| WYE TG AHR U

- Unit-2 .Coset decomposition. Lagrange™ theorem and its corollaries including Fermat's

| " theorem. Normal subgroups. Quotient groups.
EEa ™, | EvHTIY I, Ul WAG U9 sl ST GAT W, TEMr STEEE,

; Linit-3 | Homomorphisin  and  [somorphism  of  groups.  Fundamental ~theorem  of |

' homomorphism. Transtormation and Permutation group. S, {(various subgroups ;

cof S n<S to be studied). Cavley’s theorem.

eE s O @ aneIRen U qedibiid], QM @1 Herw Wi, oo Ud
| ERER WSH(SH Eﬁ ﬁ_ﬁ\":‘:{ W W%CIH 'f:’ ﬁ'ﬁ n<5)_ Eﬁ'{ﬁ Q’JE]'\J] |

| e e Cm e . S
| Unit-4 Group  Automorphism. Inner  Automorphism. group of  Automorphisms. |

| - Conjugacy relation and Centraliser. Normaliser. Counting principle and class

. ~ - . - N .- . |
| ‘ cquation of a finite group. Cauchy’s theorem tor finite abeliun groups and non-
i
|

| abchian groups.
|
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Unit-3

Definition and basic properties of rings, Ring homomorphism subrings. Ildeals i

f
| F

I and Quotient rings, Polynomial rings & its properties, Integral domain and Field.

FPE—5 Terd B IR9TT U mmmmnwﬁmmwﬁmﬁw
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Text

12

[S]

Books:
1. N. Herstein-Topics in Algebra. Wiley Lastern Ltd. New Delhi. 1977,
P Bhattacharya. S. K. Jain and S R Nagpaul-Basic Abstract Algebra. Wiley Eastern,
New Delhi, 1997

weayey o=l =1 srbredl B gD |

Reference Books:

1.

S
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(Dr. Geeta odl (Dr. Mridula Dube} (Dr. K.N. Rajeshwari) {Dr. V

\}3%"7 (O ‘%
{Dr. Uma Vyas) (Dr\aveen‘?’{il) (Dr. arlizg[m Wagle) (Dr. P

Shantinarayan-A text Book of Modern Abstract Algebra, S.Chand and Company. New
Delhi.

Surjeet Singh- A Text Book of Modern Algebra.

N. Jacobson- Basic Algebra. Vol. L and 1. W, 1. Freeman.

I.S. Luther and 1. B. S. Passi- Algebra.. Vol Fand 11, Narosa Publishing House.
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Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wisce svllabus
Recommended by Central Board of studies
W5 / Session : 2018-19

Max. Marks/31f&&as 3@ ; 425
Class/@et ; B.Sc./B.A.
Y ear/d9 : Sceond/ fadi
Subject/fawa : Mathematics/Tferd
Paper /uzausy : Second/fgTg
Title/Mw ; Advanced calculus
3T el
“Unit-l 1 Definition of a sequence. Theorems on limits of sequences. Bounded and monotonic |

sequences. Cauchy’s convergence criterion.  series ol non-negative  terms, |
comparison test, Cauchy’s mtergral test, Cauchy’s rool tesl, ratio lests, Raabe’s i
| tests, logarithmic tests. Atternating series. Leibnitz’s test. Absolule and conditional |
|convergence. S e _____'
| §epre—1 CTTPH DI URMTET, BTRA @ AT R UAE, gRdg 19 Ublase sigsd il @l
AFIEROT AUUG, FEONAS UST B SO, gol TR, wiEi @l dHibel G, |
ofeflt ST AT RIETOT, STURT GIerTT Il w1 uXleiul, o IuihIg GYIeTOl, UehTR
sofl, fergeiier aleror, (vtier v ufdgell sfaRamor |

- Unit-2 Continuity of functions of single variable. sequential continuity.  Properties of

continuous functions. Uniform continuity. chain rule of differentiabitity. Mean value
] theorems and their geometrical interpretations.  Darboux’s intermediate vatue

theorem for derivatives.

| P2 didcd (qb a3 Welw), AqHANY e, Had Godl b qUHH, Uh FHIE Eicd,
I !
| AT P T HUH, HRuHIA WA Ud ISP SIS 3, samett @ (oY L
T, & Aeagd A T | :

| S _
Unit-3 [Limit and continuity of functions of two variables. Partiai dilferenuation, Change od

‘variables. Fuler’s theorem on homogeneous {unctions. Tavlor's theorem for
| o . . . .
- functions of two variables. Jacobians.

L
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Unit-4 " Envelopes. Evolutes. Maxima and Minima of functions of two variables. Lagrange’s

| multlplier method. Beta and Gamma [Functions.
| ShTe—4 AAIATd, Berol, o TART @ Dol BT Sfed™ Ud IETE, ey & o] @) e,
| dreT v Tt |

P Unit-3 - Double and triple integrals. volumes and surfaces ot solids of revolution Dirichlet’s -

integrals. change of order ol integration in double integrals.

—5 g vd B9, 39 & UREAT W WD AT UG 0, Srdded GHIS,
fFw THa & P BT aRaaH |

| Text Books:

R. R. Goldbeg -Real Analysis, Oxford& [.13.H. Publishing co.. New Delhi

2. Gorakh Prasad- Ditferential Calculus. Pothishala Pyt Lid, Allahabad,

‘ad

Gorakh Prasad- Integral Calculus, Pothishala Pvt. Ltd. Allahabad

4. HegyQe f2=d) Ut 3rpral @ YA |

Reference Books:

I, Gabriel Klaumber- Mathematical Analvsis. Marcel Dekkar. Ine. NewYork. 19735

[

T. M. Apostoi- Mathematical Analysis. Narosa Publishing Housc. New Dethi, 1985

3. D. Soma Sundaram and B. Choudhary- A {irst Course in mathematical Analysis. Narosa
Publishing. House, New Delhi. 1997.

4, Murray R. Spiegel- Theory and probiems of advance Calculus. Schauma Publishing Co..

New York

5. 0.k Standllls An Introduction to Sequences, Series and | 1mpmpu ntegrals.

ge \4/\/—& Ve s M K
(Dr. Mrldula Dubey) (Dr. K.N. Rajeshwari) (Dr. V. Badas%a (Dr. Sanjay Jain)
09:

D T
\9%/ H e o TR 2L
Uma ¥Yyas) (Dr. ran (Dr. Pariksha Wagle) (Dr Pi hatnagar) (Dr P.L Sanodia)

Z<ANY 49— S

. e
{Dr.Rajesh Shrivastav) (Dr. Vandana Gupta) (Dr. Lal Chandra Rajput)  (Dr. Arvind Bohare}



CFIRGRIACIRY Eﬁmsﬁfﬁ%mmﬁﬂaqﬁwwsﬁfﬁawm
Tald LYY IS gl 3% I
Department of' Higher Education, Govt. of M.P.

B.Sc./B.A. Annual Examination System wisc syllabus
Recommended by Central Board of studies
W=/ Session ; 2018-19

Max. Marks/s1fi@aH i@ ; 42.5
Class/@&f ; B.Sc/B.A.
Year a9 ; Second / fgdm
Subjectfawz ; Mathematics; 7191
Paper /vsu+ : Third/zrTa
Title/<s e ; Differential Equations
HTHA HHIDH]
Hmt-l_ - Semb solutions of dilterential r.qm jons. Power series method. Bessel and’ lLL_LlldlL

' equatlons. Bessel's and Legendre’s functions and their properties- recurrence and |
generating function. Orthogonality of functions.
$HTE—1 | Stapel TR BT AW gl U AN B, AWl TG ol @HIGNT, dde G4

| ;mmwmw‘aﬁgﬂv@ﬁt{quvmow el ) ST | :

tnit-2 L aplace Transformation. [inea rity ol the 1. Lpfdu transformation. Ixistence theorem
ft01 Laplace transtorms. Laplace transforms of derivatives and integrals. Shifting
theorems, Differentiation and integration ol transforms.

TPE—2 AT FUIERY], AT GURET B IRgacl], el SURRe @ oV e |

UIRT | 3[g@elall U9 TATERSH ! ool WOIEIY deeriAe GRY wuideul @l
3dhod Ud HHTR A |

Unit-3 Inverse Laplace transforms. Convolution theorem. Application of Laplace
; transformation in Solving linear differential equations with constant coefticients.

SIS -3 afdelty @l ST, Waow YHY, 3RR IR dlel XHe dadel dAEl bl
B B ¥ AT SUAROT & ST |

| Unit-4 Pcutm] difterential LL]UEH]OI]\ ol the first order. dl’hm“L s solution. Some \pLL,ldi |
| types of equations which can be solved casily by methods other thun the gencral | ?

method., Charpit’s general method. 1

;C_:‘)v’w W \)N,’%ﬂ/ \ G m:}’ M. D\,/\re l?"W
hooete
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| S5 woq e & TBF Addbdl FHGIU, ouTe 1A, QAR Yo & aadd ’-"7—7Wwi
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Unit-5 Partial differential equations of sccond and higher orders. Classification of partial
differential equations of sccond order. Homogeneous and non-homogeneous |
equations with constant coeflicients. Partial differential equations reducible 1o |
equations with constant coefticients.

SHE—5 feda @ v 3 & il smed WHERT, BdW B @ RTE e |
FRIERUT BT Anen. srhe UTE @ FAE UG SROTETG @R, 3R I[viie
‘ H FEEE e dddel FHIE |

Text Book:

. Sharma and Gupta- Integral Transform. Pragati. Prakashan Mcerut.

2. Sharma and Gupta- Differential Equation. Pragati, Prakashan Meerut.
3. Raysinghania- Differential Equation. 8. Chand & Company, New Delhi.

4. Ay ) U AHIeA B IR |
Reference Book:

1. DA Murray - Introductory course in diflerential equation, Orient Longman. India, 1967

[

(. I Simnons - Differntial Equations. Tata Mcgraw Hill. 1972,

Lad

E.A. Codington - An introduction to Ordinary differential equations. Prentice Hall of
[ndia. 1961

4. 1L 1. H. Piaggio — Llementary Treatise on Differential equations and their applications.
C. B. S. Publisher and Distributors, Delhi, 1985.

L:. D. Rainville — Special Functions. The Macmillan Company. New York.
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Department Of Higher Education, Govt, of M, P.
Scheme of Examination and Syllabus for Annual Exam System
B. 5c./B.A. Ill Year

Academic Session ; 2019-2020

Recommended by Central Board of Studies

- Paper Number & Title | Paper-wise  Total UMinimum - Internal F Minimum " Prac- |  Prac- - Total
i of the Paper Maximum | Theory = Passing - Assess- | Passing Cical | tical :
| Marks Marks + Marksin - ment | Marks in Maxi- ' Passing |
- Theory C Maximum | Internal Cmum - Marks
! © Marks. L ANSE S Marks
: O N 1L B \
" I- Linear Algebra ‘ i st term- . ‘
' And Numerical ; 42.5 \ (3 \/Iomhs i b
| Analysis ‘; E | 3
- Real amd 127.5 | ‘ llnd Lum- 8 - | 150 |
Complex Anal 42.5 ‘ (6 M()nths) ‘ : |
plex Analysis | ! ! ! i |
11- Gptional Pdper* 425 L 1 io[dl 33_5 : :

11 A Statistical methods, HI B- Discrete Mathematics, H C- Mechanics, H 1} ¥Vathematical Modelling,
I - Finaicial Mathematics

(Optional Paper should be different from main subject.)
Note - There witl be three sections in each paper. Al questions from cach section witl be compulsors

Section A (5 Marks) :This section wiil contain 3 objective Lype questions. one from cuch unit, with the weightage of
| mark.

Section B {1253 Marks) : This section will contain 5 short answer type questions {each having internal choice). one
from euch unit. with the weightage of 2.5 marks.

Section C (23 Marks) : This section will contain 3 long answer type questions (each having internal choice). one
from cach unit. with the weightage of 5 marks.

There shouid be 12 teaching periods per week for Mathematics like ather Science Subjects
(6 Period Theory -+ 6 Period Practical)

5}\51//_/ HJ M. O \,\/\a-g Krieqeasem/og (. i ﬂ/ KL

jeeta Modi) {Dr. Muduh Dube) (D KON R yeshwari) TN i}ul”w}u {Dr. Sunjay Jainj

/\ Ry <4
MR : - Pkl Wi y ST 4y \Y /;- ) i'.
Dx €n Patil) {Lr. Pariksha Wagles D PRSI RaTARY {Dr. PL. Sanodiad

% ) 75 SRE o 1y P

(Dr.Rajesh Shrivasiavay (D, Vandana Gupta) (Or. Lal Chandra Rajput) {Dr. Arvind Bahare
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Department of Higher liducation, (Jovl. of M.}

B.5Sc./B.A. Annual Examination Sysiem wise sytlabus
Recommended by Central Board of siudies
5/ Session : 2019-20

Max. Marks W96aq 3iw ; 105

Subject/fayy

B.ScoBA

Third/ e

Mathematics/wiurg

Paper /WA : First 7 uaq

Linear Algebra And Numerical Analysis

Wgw qoraforg v awerens (Qeemo

Notc - Seicnuific Caleulator witl be allowed in the examination of this pap;r

§4 Y% I D g H Wisfeihe FAdeer & WU B s 2

Definition and examples of Vector spaces, subspaces. sum and direct sum of |

subspaces. Linear span., Lincar dependence. independence and their basic
- properties, Basis. Existence Theorem for basis. Extension Theoreni. Invariance of |
- the number of elements of a basis. Dimension. Tinite dimensional vector SPaCes. |
I Existence of complementary subspaces of o subspace of a tinite dimensiona!
| vector space. Dimension of sum ol “subspaces. Quotient space an d s dimensio,

i

'ﬂﬁ‘ﬂ Al B R Ud GaTERY, SURATY, Suedfem Bl on ud dods |
I?JW NMyge favgfe, Wae wadd @oad vd ghad 5a qomd spar, gl
Iﬁtﬁa wfew wAfedl, smaR @ st W R s g 8 sed @)
v 1 sfaddie, fae aRf B w1 st @ YN |
iw&maﬁw, sowRfeT @ A @ R, R e w@ oo B

R T
—

i Linear transformations and their representation as matrices. Alcfc‘b:a of 'inear

transtormations. Rank-Nullity thecorem. change of basis. dual space. bi-dual space

l
|
1
} and natural isomorphism, adjoint ol a linear transformation, eigen values and
|

s eigen vectors of a incar transtormation. Diagonalisation. Bilinear.Quadratic and

' Hermitian forms.

YRI% WURRY U4 SEl AR (Seuv, dEd WUkl & Aol e oy
| YT WHT, IR aRed, T W, fgia wite va wiefad gearmier,
| Wgep AR P Helw wuraRol, ge wufoul & srgm #79 Ud LT
e, famofiewy, fgusmard, Rorh oa s e

Inner Product Space- Cauchy- Schwartz ,m,qual]l\ Uxih(wondl veelors, mthu.,on il !

; gomplumcnls orthonormal  scts gnd bases. Bessel alfly  for nmLeJ
ém A (Q \r G\
85()5

I‘*‘// DA T S



L dlmen‘Slonal spaces. Gram- Suhlmdl 01[h0;,0na]1m110n ploccs‘s

Frrae > ! .
1‘ WWWWWWWW%@WG%WW%
\
|

GUEELIRERE

- Unit-4 " Solution of Eqguations : Bisection. Sccant. Regula Falsi.Newton's Mcthods. Roots
of second degree Polynomials. i
- Interpolation: Lagrange interpolation. Divided diflerences. Interpolation tormula |
! using Difterences. Numerical Quadrature. Newton- Cote’s formulae. Gauss
i Quadrature formulae

B4 W@W—@WWWW%W‘Wﬁ%W%i
fad o & sgus wifewor & e | TR ST eriaRE, fawifora e,
IR B IUIRT Q# eﬂr—ri%wﬂ 3, AEISE EEe, ged e wd, e |
1 BIFHAA qA|
' Unit-3 | Linear equations direct methods for sulving 5\ stems ol linear equations (Gauss
? elimination. LU decomposition. Cholesky decomposition). Herative methods
i (Jacobi. Gauss- Seidel reduction methods).

] Ordinary differential equations : Euler method. Single step method. Runge-
|

1

Kutta’s method, Multistep methods. Milne Simpson method. Methods based on .
Numerical integration, methods based on numerical differentiation

| S5 | ‘inqzswfﬁaﬁw RgH ARG © B B B e P Yced fateran (m@a
i e, Ty, e drena) Aaoe), geveadl Rt G B e

Rree faft), wierer simawe e anaer faf, wme W e geEel

iy, sgEwer faf, faem-fes fafe, aeareres wai@e a) e faferaf

| \TCT TRETHE qgHAT ue anefea A |

] ext Books:-

. K. B. Datta- Matrix and Linear Algebra,Pretice hali of India Pyt Lid. New Delhi.2000.

2. S.S. Sastry- Introductory Methods of Numerical Analysis. PHI Learning Py Lid.
Reference Books:

1. K. Hoffiman and R. Kunze- Linear Aigebra. 2™ Edition. Prentice Hall nglewood Clitfs.

New Jersey, 1971,

2. S. K. jain. A Gunawardena & P. B. Bhattacharya- Basic Linear Atgebra with MATLAB
Keyv College Publishing(Springer- Verlag) 2001
S. Kumarsaran- Linear Algebra. A Bermetic Approac Prentice- Hall ol India. 200
Balavuruswamy- Numerical Methods. Tata Me Graw Thil Publication. New Yark.
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Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
W / Session : 2019-20

Max. Marks/3ri&ieedH oidh : 42.5

Class/det : B.Sc./B.A.

Year/ g% : Third / T

Subject/fAwy : Mathematics/TTioTe

Paper /weaqs : Second /g

Title/3d® : Real and Complex Analysis

qreafde Ud Ay ey

{ Unit-1 Riemann mte;,lal lnt%mbﬂm "ol continuous and monotonic lunctions. The |
fundamental theorem of integral calculus. Mean value theorems of integral
calculus, Partial derivatives and differentiability of real-valued functions oi two
variables. Schwarz’s and Young’s theorem. Implicit function theorem, ]
N | HIGA, Tdd U9 UDale Helll & QAP AHBEE & g
| GHEEA B A PR, S A S afds A BeE B OSRE
: agEes Ud HABAICT, T Reiakd YUY, ARYE held Y

—1

Unit-2 Improper integrals and their ¢ wmu%nce ¢ omparisn tests. Abel's and Dirichlet's
tests. Frutlani™s integral as a function of a parameter. Continuity. derivability and
integrability of an integral of a function of a parameter.  Pourier series of half
and full mmtervals. o - - B ]
~2 I THI 6 SeTe SRIROT el TNE, IS 9 [3Rae 31 qem, |
gEifere Belw @ T W Bl AT, e, Qa%qrdo{a%twﬂa%ww
g T gEieeiadl diE vl gol aavel @ wiRke Ho |
Unit-3 ~Definition and examples ol metric spaces. \1u*1150uilmmls Limil points. Interior E
points. Open and closed sets. Closure and interior . Boundary points. Subspace of l
metric space, Cauchy sequences, Completeness, Cantor’s intersection theorem. :
Contraction principle, Real number as a complete ordered field. Dense subsets.
Baire Category theorem. SLpd]’ablL second countablr.g_mi first countable spaces.
TER-3 | XIF WA @ IREIST U9 SerEvw, iy, O A, AaRe fawg, e vl
 ¥igd WAy, HWaRd Td andaw, ARk fawg @‘cﬁwﬁaaﬁ\mﬂﬁf% CIEE
_ WWWWW&%WWWT{DE@?M%W%
@ | ardfds HET, WeE SUNHEd, RSN Y, yerddevl, fgdia noeg v
| WerH O TR | | |
" Unit-4 : Continuous functions. Extension theorem. Uniform cumnmu_\' (ompaaﬁcks ?
| Sequential compactness. Totally bounded spaces. Finite intersection property. |
| Continuous functions and compaul sets, Connectedness.

e = e e - 1

P e WA (W M Dbe 49
% ;:Nﬁﬁj?—su )me /KL/
%% N L/‘wa

T Ay




54 FAd o, AR} T, THEA Aided, WEde, SMmEe wEadl qul ulkdeg
wfafte, aRfAg WAl W91, e GoF Ud A8d ggead, ddadl | .

- Unit-5 Complex numbers as ordered pairs. Geometric representation of complex
‘ “numbers.  Continuity  and  difterentiability o complex  functions.  Analytic
functions. Cauchy-Reimann  equations.  Harmonie  functions. Mobiuc;)

transformations. Fixed points. Cross ratio. Inverse points, Conformal Mappings. 4
EPHE—5 Afegsr T BT W H WU A, GREH W] B Sk Freuv, Aty
s @1 Aaedl iR sr@del-radl, [wefie wem, wreli— dum |H e,
THATE e, Afdas suiaRvr, Rer =g, @ arquia, ufadd favg, siHeHd
et |

Text Books:
1. Mathematical analysis by S, C. Malik and Savita Arora. New Age Publication, Delhi.
2. G Simmons - Introduction w0 Topology and Modern Analvsis. Mce Graw Hillo New
York 1963
L. V. Alhfors, complex Analysis Mc Graw [ill. New York
4. w1y &= T s o gD |

[°%)

Recommend Books
1. Walter Rudin- Reai and Comples Analysis. Mc Graw Hillo New York
Ponnuswamy- Complex Analysis. Narosa Publication. New Delht.
R. V. Churchill & J.W. Brown. Complex Variables andApplication. 5™ Edition. Me Graw
Hill. New York. 1990 '
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Department of Higher Education, Govt. of M.P.

B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
Y4 / Session : 2019-20

Max. Marks/3feread 3@ : 425

Class/®amn : B.Sc./B.A.

Y ear/ay ; Third/ FAT

Subject/faTyg : Mathematics/7ifore

Paper /u=9d : Third Optional-A / T<Tg TREdH—T
Title/3M¥aw ; Statistical methods/AATR&TDHA fAfeRT

Note;- Simple Calculator will be allowed in the examination of this paper.

Ae— 39 9¥F IF o WE A GRY deageics @ SUANT B AR B

Unit-1 Frequency distribution- Measures of central tcn-dency. Mean. Median, Mode,
G.M, H.M. Partition values. Measures ol dispersion- Range. Interquartile range. |

\ Mean deviation. Standard deviation. Moments. Skewness and kurtosis,

do1g-1 Mgy ded—bag yge @1 AN, Hied, AICHE, a8, PONaR HIW, ST
e | foasEerl aE, Rdme @ A, rrEgele w_TE, Ay fawe,
qr=e forerd, afregel, 999 ok FHamear |

Unit-2 Probablity- Event, Sample space. Probablity of an e¢vent. Addition and
multiplication theorems, Baye's theorem. Continuous probablityv- probablity |
density function and its applications for finding the mean, mode. median and
- standard deviation of various continuous probablity distributions. Mathematical
| expectation, Expectation of sum and product of random variables. Momentj
generating function.

SHE—2 UIAddI— A1, Wi wArte [bdl g @l Widedl, Jaedr @ anT ud
Lmuﬁu,émaﬂuﬁa,mﬂmmw,u@wa:ﬁawwﬁﬁmmi
TaRar deA © ford Wed, wged, HifEawr snd w4 389G AAWAR, O |
TTN, ATGIRe® BRIl & FNT T4 O DI O geqren, reel Sifsd wetd |

Unit-3 Theoretical distribution- Binomial. Poisson. rectangulars and exponential |

distributions, their propertics and uses,

j

/ \&)%/&W b\ Q/ Q,M""'
(/\N ) E%:g n/f‘%ﬂ g]%”&iu\ﬂ/ Wi’(

oS Yo e M -@«ﬁm P gix\




el

Eé’cﬂ'&‘ﬂ Hghad geai— fgue, @hdl, aMaareR iR axaTdie) 924, 396 WO U9 WA | |

" Unit-4 Methods of least squares. Curve fitting. co-relation and regression. partial and .

l
i P multiple correlations (upto three variables onlv).

T4

(@ae &% R qw) |

ST gAY, Tl BT ARIGH, FEAeY Ud GGV HI8E 0d ag EEECR
| |
| 4 :

|

| Unit-5 Sampling- Sampling of targe samples. Null and alternative h\ pothes;s Errors of ;

, first and sccond kinds, Level of signiticance. Critical region. Tests of stgnificance ;
| ‘ !
" based on chi-square.t.b and Z-statistics.

feda weR @1 Fedl, wriedr «R, FI0E a3, FE-a7, toge o' wikas
TR TR el adisr

| . -
'lé‘cﬁrs‘ws  ufoea- gee yRdgel @1 afdees, ¥ e defeds qfRdedn e od |

Text Books:
l. H. C. Saxena and J. N. Kapeor, Mathematical Statistics, S. Chand and Company.
2. M. Ray Statistical Methods.

3. "y R gy armred @) g |
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Department of Higher Education, Govt. of M.P,

B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
A / Session ; 2019-20

Max. Marks/31feread 3 ; 42.5

Class/@mer B.Sc./B.A.

Year/qd Third/Jd

Subject/f[Iwy ; Mathematics/TTToTd

Paper /w93 : Third Optional-B /e Uf2ge—dl
Title/sM¥w ; Discrete Mathematics/ Tafareaa Tforg

! Unit-1
|

Boolean functions-disjunctive & cunjunctive normal lorms (canonical & dual
canonical), Bools expansion theorem. Relations- Binary relation. Inverse :
relation, Composite relation, Lquivalence relation, Equivalence classes & its

properties Partition of a set. ‘

;W),@WWWIWW@WQWE{WWQ,W@HW&L
JoudT He, Joudl &l yd Sde U1 g, AHEd & T |

Unit-2

| aTerd: &R WEd, FEe efd Wiedd, QUid BT iTdy, 29g 3w, SRas |

Partial order relation, Partially ordered sets, totally ordcred sets. Hasse diagram,

maximal and minimal element. first and last element Lattice- definition and

- examples. dual lattice. bounded lattice. distributive lattice. complemented lattice.

g s sy, o w9 Afww oredd, el UMY Td IeENY, g

uileld, | ia@ \JTel<h, GORUITE AT, UReh WTeleh |

Unit-3

Graph- Definition. types of graphs. Subgraphs. waik. path . circuit. connected and |
Fdisconnected graphs. Fuler graph. Hamiltonian path and circuit. shortest path in -

weighted graph. Dijkstra’s Algorithm for shortest paths.

$PBI5—3

HeE— URATYT UF Tehlk I 3eied, TA+, U Ud uiNae, deg Td dde T, |
dtaer T, ffceifad Uy iR uRuy, wiRa oo d dgwW Ty Rg

phogat MOWrtllley 295 o 357

SEMI

frefes" 1
T U n = \/ﬁ/ " W
rk{"-

/NS

o e RS e

P Y 1



STgThe], THTRIN |

Unit-4 | Trees and its properties, Rooted tree. Binary tree. Spanning trec, Rank and nullity

" of a graph. Kruskal's Algorithm and Prim’s Algorithm.

Zs | ga vd sue o o, (d ge, faaeR ge, S ge, oTerd @l Wi g
TR, FEH T UTSH @1 U |

properties. Planar praphs (detinition) Kuratowski's two graphs.

ToE—s | oToRE @ ORgE FTeI Sied U8 Georl SNEE, dediew U8 oad W, |
R SATeRI(TRITET), TR & fFarred |

Text Books:
1. C.L.Liu.- Elements of Discrete Mathematics , Mcgraw Hill New-York
2. Narsingh Deo- Graph Theory, Prentice Hall.
3. 4y B Uy JPEH B GRS |

@L\(}/‘// )t M @LJ\/‘E_ Kﬂfezjfr?s&-l.c“' | M‘% )/), %MT’T
(Dr. Geeta Modi}  (Dr. Mridula Dube (Dr. K.N. Rajeshwari) (Dr. V.H. Badsh V (Dr. Sanjay Jain)
1

N7 e 2 D @
\\% e Ut e A
(Dr. Uma Vyas) Raveen Patil) (Dr. Pariksha Wagle) (Dr. Piyush B?la nagar) (Dr. P.L. Sanodia)

%\'ﬁ/// 4@ > @-}jg@,\& N

(Dr.Rajesh Shrivastav) (Dr. Vandana Gupta) (Dr. Lal Chandra Rajput)  (Dr. Arvind Bohare)



‘ @)

o, /91Q et & o arftfe oRlefl youiell & SIuIR YIgusH
PHII HAIT HUSS GRT AR

Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
{4 / Session : 2019-20

Max. Marks/3Tferene™ 31 : 42.5

Class/@e ; B.Sc/B.A.

Y car/ay : Third/gda

Subject/faTa : Mathematics, 77O

Paper /3¥1ud : Third Optional-C / &g URew—1

Title/z¥® : Mechanics / Gii3@T
% Unit-1 | Analytical conditions of Equilihriu;r—l ()?i[)iﬁifﬁ)ids Virtual work. Catenary.
(TP | oo 9ol @) ATRITRe & Jveiie Ty, Hieu o, W |

Unit-2 Forces in three dimensions, Poinsot’s central axis, Null lines and Planes. Stable

and unstable Equilibrium.

THE—2 Bl g@, @ ® B e, g Wl Ud GAed, NeR UG oifer |
| AT |

Unit-3 - Velocites and accelerations dlunu radial and transverse directions and along,
!
tangential and normal directions. Simple Harmonic motion. Elastic Strings. |
Projectile.

SPE-3 | (o v argue Ren A a7 vd aron, wEl vdia ud e fawnsh § O d |
’ R | WY T A, Yo $TRET, wer |

Unit-4 Motion on smooth and rough plane curves . Molion in a u,smmu medium. |

Motion of particles of varying mass. Central orbits. Kepler's Law of motion.
SHII—4 bl O a7 AT 9% WX TR iR Aegw 7 afd, gRdae gemd aral
| U W TR, He FE, PR & TR B I |

| Unit-3 ! Motion of a particle in three dimensions. Moments and Product of inertia

STes  BRdE ae § e e @ EEERCi v e

Mw&r\/ — T T W
@?/ i Q%g D

(\y{%w j%

r\‘(\\x




Text Books:

1. R.S. Verma — Statics
2. S. L. Loney- An elementary Treatise on the dynamics of particle of rigid bodies.

3. 4u R 7Y e @ IS |

Reference Books:
1. M.Ray- Dynamics
2. M. Ray and H. S. Sharma- Dynamics of rigid bodies

Y @&%7 S

{Dr. Geeta Modi)  (Dr. IVIrlduIa Dube) (Dr. K.N. ajeshwarl) (Dr. Sanjay Jain)
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Department of Higher Education, Govt. ot M.P.
B.Sc./B.A. Annual Examination System wisc syllabus
Recommended by Central Board of studies
A / Session : 2019-20

Max. Marks/3Tf&repad 37 : 42.5
Class/defl : B.Sc./B.A.
Y ear/ay ; Third/gaT
Subject/fayy : Mathematics/TToTq
Paper /Wea9x : Third Optional-D /J&1a TRe®—-31
Title/?N¥® ; Mathematical Modelling/ TfordTa wrsfef
% Unit-1 ' Mathematical modelling lFllUngh ordinary difTerential equations ol first order:

Linecar Growth and Decay models. Non-linear Growth and Decay Models. |
Dynamic problems. Geometrical problems.

SPTE—1 uwﬁ%a%wwmﬂﬁfmvﬁmﬂﬁmmgﬁw%@agﬁg@m
e, RGN gig U@ B Aised, Tfddl ey surfie awn | J
- Unit-2 Mathematical modelling through svstem of vrdinary dillerential equations of first :

corder:  Population Dynamics. Epidemics. Compartment models,  Economic |
medicine, Arms Race. Battles and International Trade. Dynamics models . |

i
!
gHTg-2 YA PIfC & AHRY ATEHT FHIBION B (6T gRT T RIS 0T ST |
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Unit-3 Mathematical modelling through ordinary differential equations ol second order: |
Planetary Motions, Circular Motions and Motion of Satellites. Mathematical
- modelling  through Linear differential cquations ol sccond  order  and
miscellaneous mathematical models.
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Unit-4 Mathematical modelling through difference equations: §ﬂnplcs ‘Models. Basic
theory of linear difference equations with constants coctlicients. cconomic and -
] _ finance-population dynamics and genetics. pmbthlm theory.
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Unit-5 Mathematical modelling through Graphs Solutions that can be moedelled through |

[ graph, mathematical modeiling in terms of directed graphs. signed Umphs
Welghted digraphs and un-oriented ulaphs
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Text Books:
. J.N.Kapur- Mathematical Modering. New Age International Publishers

2. e YRy Bl TY HIGHl @ g |

Reference Books:
I, Stetan Heinz- Mathematical Modelling. Springer.
Hetho M Lahivaara, T. Lainen- Mathematical Madelting, Springers Nature.
> Dr VP Saxena- Bio-Matlwenmaties.
4. Belinda Barnes and Glenn Robert Fullord- Mathematical Modelling with Case Studies.
CRC Press
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Title/#d s : Financial Mathematics/ fawhig oo
! Unit-1 Financial Management- Nature and Scope of Financial Management. Goals ol |

' Financial Management and main decisions of financial management. Difference
f ~between Risk. Speculation and Gambling.
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Unit-2 Time value of Money-Interest rate and Discount Rate. Present value and Putuu,

value, discrete case as well as continuous compounding case. Annuities and ifs
kinds.
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Unit-3 Meaning of return. Return as Internal Rate of Return (IRR). Numerical methods
like Newton Raphson Method to calculate IRR. Measurement of returns under
uncertainty situations.

gpIE—3 el 1 e, EITER:ﬁ # siaRe x derad G G ae 31 9 T

Unit-4 Meaning of Risk, Difference bc.meen risk and uncutaml\ Types of Risks,
Measurements of Risk. Calculation of security and portlolio risk and Return-
j Markowitz Model. Sharpe’s Sinagle Index Model-  Systematic Risk  and
{
|

, . Unsystematic Risk. _ - ] i

SHIE—4 L SR o e, AIRed vd aifeoy A orR, STRAT © TR, STRER w1 AT,
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| Unit-3 Taylor series and Bond Valuation. Calculation of Duration and Convexity of

1 Bonds, Financial Derivatives- Futures. Forward, Swaps and options. Call and Put

‘ Optlon Call and Put Parity theorem.
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Text Books:
1. Sheldon M. Ross- An Introduction to Mathematical Finance. Cambridge University
Press.
2. Mark S. Dortman- Introduction to Risk Management and Insurance. Prentice all
Englrewood Cliffs. New Jerscy.

3. He y<u Bl Y arpradl o gRid |

Reterence Books:
. Aswath Damodaran, Corporate Finance- Theory and Practice. John Wiley & Inc.
2. John C. Hull- Options. 'utures and Other Derivatives. Prentice Hall of India Private
Lud.
3. C. D. Daykin, I. Pentikainen and M. Pesonen- Practical Risk Theory for Actuaries.

WChapman & Hall.
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