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- - Syllabus
*. Gyanmanjari Cryanmanjari Institute of Technology

1“:9'" Semester-1 (B.Tech)

Subject: Calenlus and Algebra(BET2NXI1201)
Type of course: Major (Core)

Prevequisite: Basic algebra. ingonometry. coardinate geometry, elementary functions, and
svstem ol linear cquations.

Rationale: This course is designed to build a strong mathematical foundation for first-year
engineering students by integrating essentinl topics from linear algebra, differential calculus,
power series, and multivariable caleulus. The course enables learners to understand matrix-based
methods for solving systems, analyze rates of change using derivatives, apply mean value
theorems for functional behavior, approximate functions through series expansions, and handle
wransformations in multi-variable systems using Jacobians. These topics support later studies in
core engineering arcas such as mechanics, electronics, data analysis, modeling, optimization. and
computational methods.

Teaching and Examination Scheme:

3 Ieéc_-hi_ug Scheme Credits | Examination Marks
" ci T P C SEE Con. | o M
4 0 0 4 100 50 150

Course Content:

Sr. Course Content [T
| No Weightage |
' Chapter 1: Linear Algcbra 1: Basic Matrix Operations and
Svstems

Introduction to matrices: types and notation, Molrix operations:
addition, subtraction, scalar  multiplication, and  matrix
multiplication; Properties of matrix operations; Determinants:

. definition, properties, and evaluation; Cofactors and adjoint of a
matrix: Inverse of a matrix using the adjoint method; System of
. linear equations: matrix representation (AX=B); Solving small
systems using Cramer’s Rule and Matrix Inverse method.
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| The Matrix Logic Tesl 2
2 ALA: - It
The System Solver Clinic
Total: - P! [ T

Description of ALA: The System Solver Clinie (10 Murks)
Students work as “Math Support Analysts™ in small groups. ach
group is given a system ol equalions ansing from o praciical
engineering setting and must solbve it using matris methods.

The activity includes:

o  Representing the system in malrix form, |
Identifving the most suilable solving method.

Solving using inverse or Cramer’s Rule.
Explaining why the selected method is appropriate.

Submitting a short summary of the method, caleulations, and
result.

Chapter 2: Linear Algebra 1: Advanced Matrix Theary

Elementary row and column transformations; Rank of a matrix:
computation using Echelon form and Normal form; Consistency
and Inconsistency of linear systems; Solving large systems using

i | b

- = = @

Gauss Elimination method; Characteristic equation; Eigenvalues
and Eigenvectors; Properties of Eigenvalues; Cayley—Hamilton
thearem: verification and its applications to find 4-Yand A™.

Sr No. | Evaluation Methods | SEF. CCE

1 The Rank and Eigen Audit |20

2 ALA: 10

The Eigen-Structure Workshop
Tuotal: 20 | 10 |
% | Description of ALA: The Eigen-Structure Workshop (10| '3 | 20%
Marks)
Students  prepare  a  structured learning  artifoct  explaining
cigenvalues, eigenvectors, and matrix rank through a real
engineering analogy such as vibration modes, data directions, or
transformation scaling,
The activity includes:
*  Creating a concepl chart or poster.
* Showing how row operations simplify system solving.
* Demonsirating  one  example  of  eipenvilue/eigenvector
computation,
L *  Explaining one application of the Cayley—! lamilton theorem,
= Peer discussion and shon oral explamtion. B
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Chapter 3: Fomndations of E‘uﬂnrnlrl“ wlenls !
Concept of Himits: lef-hand ad vight-hamid Tmdis, 1 vatwntion ol
livits using stamdard bimits; Contiouity  wnd D0 erentiabsilins

Prevtvatives of stvmdpnd Tomsetioes; BRoles of dillerenniggion prilict,
quatient, aned chatn mle: Tiderermimate T L Bmils [ale |

| ®rNo, | Evalbwation Metlimls |- SEE i
i | Lo Westilicaion Solver i |
7 | ALA: 1
| The Detivanive Rule € Talleipee . .
= i "I_'lgtal = 0 [ |
3 i1 2%

Deseription of ALA: The Devivative Rule Challenge (10 Marks)
Students work individually or in pairs lo solve o timed set o
problems foeused on comect rule selection in dilferentimion,

The setivity inclodes: |
¢ ldenmtifving the eorrect diffesentintion rule.

Solving step-by-step. |
Explaining why alternative miles would fail,
Presenting one correcled example o peers.
Preparing a short “rule map™ for common derivative Torims. |

Chapter 4; Mean Value Theorems and Power Scrics
Rotle’s Theorem: Lagrange’'s Mean Value Theorem (LMVT)
Cauchy's Mean Value Theorem; Taylor's series expansion of
functions; Maclaurin's series expansion; Expansion of standand
functions: Applications of series in approximations. |
Sr No. | Evaluation Methods SEE | CCE
(1 The Theorem Integrity and 10
Series Precision Test
2 ALA: I
The Human Approximation
Relay

i Total: |20 w_ | o

Deseription of ALA: The Human Approximation Relay (10
Marks)
| Students participate in a eollabarative approximation activity where
each member computes one stoge of o Taylor or Maclaurin
Expansion.
The activity includes:
= Cienerating lerms in sequence.
s Recording how the approximalion improves term by ten.
«  Comparing approximate and sctual values.

C nlm:la:ing the error uJ’In.-r u.-m:h step,
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K lspier 52 Multbvariahile Calenlus al "-"H'I!:ILLHL|||H| nnelinne
| Fumetioans of several variables: Partial derivatives: s and higher
opiler; Fulers theodem o homogencons inctions: Clain rule for
psillivarnble  Bpchions,  Jocobians IJL|'IH|"HIH. propertics,  and
evilmation; Toonslonmation of variables 5 using J.Imhhmq

SN | Evaluation Mrlhml-. _‘H'I'_E.__ uF N
| Open Bank 1 xmm 20 K
2 ALA: i
The Clian Rile Flowehant
Taital: 210 1t
| Deseription of ALA: The Chain Rule Flowehart (10 Marks) 2] %

Studerts perform "Student construction of diagrams” 10 map

varialle dependencies,

o Dependency Muapping: Creste a Flowchart tracing independent
varighles through intermediate ones.

o Path Logic: Label branches with partial derivatives and solve
"Problem solving” cases by summing product paths.

o {ral Report; Provide 1 "Verbal [llustration” of the process
(... how input changes affect final system output)

Suppested Specification table with Marks:

Dvistribution of Marks
[Revised Bloom™s Taxonomy)

1 avel | Remembrance | Understanding | Application | Analyvze | Evaluate | Create
_____ (1) () (A (M) (E) (€}
Weiphu ||:, l
@ | O 15% Kb 25% 0% 10%%
e |
Conrse Chleomues:
Alter benrming the course, the students should be able to: |
(0 Apply basic matrix up-erminn&. dererminants, adjoint, and inverse methods o solve
systemns ol linear equations.
iz Pretermine rank, analvie mﬂﬁlﬂl‘.‘m:j’ of linear systems, and compute eigenvalues and
eigenvectors for matrix-hased engineering problems.
SR valuate limits, test continuity and differentiability, and use derivative rales including
| L pisal's Rule in lunction :uml:.-m =
L0 ‘v’ml:.' and apply Rolle’s, Lugrange®s, and Cauchy”s Mean "-';Llur: Theorems, aml
nppn:mm.uc [umctions u-..mj_.; Taylor and Maclaurin n‘;qﬁj. ey
U058 | Compute partial derivatives, ;, apply Euler's th:nmnf(pd' chain nlll:"l:ll'lil use Jacobians
| | for tronsformation ol multivarishle sysiems | O
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= Small-gronp leaming activities snch as matnix climcs. thesrei cheek s ol iSiorirition
relays

*  Poster-based and Dowelor-Based activitios for cisen cong epts, |
APy

= Intermctive derivation sessions for TavlonMaclarin expansins and © s
verilication,

¥ ”'I“J“'!"-‘"’i OF Seni-sirucured rfl'ﬂhri.'ﬁ'l ill!ill:ﬁ s sesspons for maltpeariable tramstormaataisg

Internal evaluation using SEE and CCL components through practical moatsematical tasko

oral explanation, shom reparts, and pecr-supported actisities
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Reference Books:

[1]. Advanced Engineering Mathematicsby Erwin Kreyszig, Wiley Indu Pyt Ltd
(7] Higher Engineering Mathematlesby B.5. Grewal, Khanna Publishers.

[3]. Caleulus and Analytic Geometryby G.B. Thomas and RLL. Firniy, Pearsan
[4]. Linear algebra and its Applicationsby Gilbert Strang.

[5]. Basic Engineering Mathematicsby John Bird, Elsevier/Nownes

Sugeestive Rubrics:

sugpestive Assessment Guidelines:
Maodule 1:

ALA: The System Solver Clinic { 10 Marks)

10 Marks: Accurate matrix formulation, correct method selection, Mawless siilubi, amd clear
explanation,

08 Marks: Comect solution with minor presemation or notation errors.

015 Marks: Basic method understood, but procedural mistakes in determinant nere wok,
U2 Marks: Partial attempt with major logical errors.

() Marks: Mot subsmitied,
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ALA: The Figen. e
A The |_|gL|1-1~.ln_m|um Warkshiog ¢ 10 Minrks)

0 Marks: N
s Exeellent eanee i .
. Lial i i L
application linkage PLUAE presertinion with accupag CHRCR- s and strong

i i )
§ Marks: Good explmation and P e

: matically eonrect wiy
ASHC e rstangd i

:E ::::ll-:-_: :EMF . I-i|1:1'.'.1t. Bt Ii|11i!|:l-'.|1:|.|1r'rllIl:ulir:
: voneeptual elarity wd weak participei o),

".ﬂ Marks: Ne subnmined,

l1:5t' : The Rank and §: tRen Audit (20 Maiks)

=0 Marks: Perfect rank determimition, con

Hamilton application.

16 Marks: Strong method with minor algebraic or nottion errors.,

10 Marks: Basic Coneepas comrect bul incomplete execution,

U3 Marks: Significant confusion in reduction ar eigen-analysis.

00 Marks: Incomplete o ofT-topic.

K wlth sninor elarity fssues.
o incoimplele interpreliion

wsisteney analysis, eigen com paation, and ayley

L,

Module 3; ) |
ALA: The Derivative Rule Challenge { 10 Marks)

10 Marks: Correet rule selection throughout with confident explamtion and clean derivations.
(8 Marks: Mostly correct solutions with small computational crrors,

03 Marks: Basic derivative rules understood, bul inconsistency in application,

02 Marks: Minimal success in identifying comect rules.

00 Marks: Not submitted.

Muodule 4:
ALA: The Human Approximation Relay {10 Marks)

H) Marks: Accurate term-by-term expansion, clear error tracking, and slrong group
coordination.

(8 Marks: Good approximation process with minor caleulution issues,

03 Marks: Basic expansion attempted, but convergence reasoning is weak,

02 Marks: Poor participation or substantial arithmetic errors,

) Marks: Mot submitted.

Module 5:

ALA: The Chain Rule Flowehart (10 Marks)
10 Marks: Flawless Flowchar! construction; perfoct path logic; contident Oral Report.

U8 Marks: Comect flowehart with minor notation gups; suc ~-5".}<I]‘HL|".""3.E“I derivative derivation,
U5 Marks: Flowchar provided but lacks clear branching; 5 it c?rf.s'_.-:#-rlnin the logical Mow,
112 Marks: Poorly structured diagram; cannot link wuiar epimettly,

i
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00 Marks: Incomplete ar off-1opic. ,,,i:. i
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s

L P

Caleulus and Algebra Page 6 ol'6

Scanned with CamScanner



