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1.1 Curricular Planning and Implementation (20)

1.1.1The Institution ensures effective curriculum planning and delivery through a well-planned
and documented process including Academic calendar and conduct of continuous internal
Assessment
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COursg OBJECTIVESt

MATRICES AND CALCULUS Iy iR "G
3 10 4
To develop (he Use of matrix algebra techniques that is needed by engineers for practical
applicationg.

To familiarize the students with differential calculus.

* To familigr

'Ze the student with functions of several variables.
branches of engineering.
To make the

To acquaint t

This is needed in many

students understand various techniques of integration.
he student with mathematical tools ne

eded in evaluating multiple integrals and
their applications.
UNIT - MATRICES 9+3
E'Qdengalues and Eigenvectors of ateal matrix — Characteristic equation — Properties of Eigenvalues
<dn 1geny

trnnsforrn:mon. -
Nature of quadr

ectors — Cayley - Hamilton theorem - Diagonalization of matrices by orlhogonal
a quadratic form to canonical form by orthogonal transformation —
Applications: Stretching of an elastic membrane.

.Reduction of
atic forms —

UNIT -1y DIFFEREMTIAL CALCULUS 9+3
Reprecentation clivictions - Limitof 5 function - Continuity - Derivatives - Differentiation rules (sum,
precuct, quotient, ehain rales) - Implhcit differentiation - Logarithmic differentiation - Applications -
Maxnna and Mimmma of functions of one variable.

UNIT - 111

~UNCTIONS OF SEVERAL VARIABLES

9+3
Pattial aifferentiation — Homogeneous functions and Euler's theorem — Total derivative — Change of
vaniables — Jacobians - Partial differentiation of implicit functions — Taylor's series for functions of
two vanables —  Applcalions - Maxima and minima of functions of two variables and Lagrange's
method of undetermined multipliers.
UNIT - IV INTEGRAL CALCULUS 9+3
Definte and Indefinite integrals - Substilution rule - Techni

Trngonometric integrals,  Trigonometric substitutions,
fraction, integrauon of irrauonal functions

ques of Integration: Integration by parts,
Integration of rational functions by partial

- Improper integrals - Applications: Hydrostatic force and
pressure, monients and centres of mass.

UNIT - ¥ MULTWPLE INTEGRALS 9+3
Double ntegrais'— Change of order of integration — Double inte

enclosax by paane curves — Tripie integrals - Volume of solids —
inple integrals - A

grals in polar coordinates — Area

Change of variables in double and

Applcations. Moments and centres of mass, moment of inertia.

TOTAL: 60 PERIODS
COURSE OUTCOMES: ‘
Al the end of tl.e course the students will be able to

TEXT BOOKS:
1.

W

» lJsz the matnix algebra methods for solving practical problems.

« Apoly differential calculus tools in solving various applvcatlon problems.

s Able lo use ditferential calculus ideas on several variable functions.

» Apply different methods of integration in solving practical problems. .

« Apply niultipie inlegral ideas in solving areas, volumes and other practical problems.

Kreyszig.E "Advanced Engineering Mathemalics", John Wiley and Sons, 10" Edition,
b .
New Delhi, 2016.

Grewal.B.S., "Higher Engineering Mathematics", Khanna Publishers, New Delhi, 44 Edition,
20140, .
[

James Siewvarl "Calculus: Early Transcendentals”, Cengage Learning, 8" Edition, New Delhi,

2015 [For Units I & WV - Seclicns 1.1.2.2, 2.3, 2.5 2.7 (Tangents problems only), 2.8, 3.1 to
5 6 3.1% £.1,4.3. 5.1 (Area problems only), 5.2, 53,54 (excluding net change theorem), 5.5,
7.1-7'4and7.5). A\

\\
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220 el e
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L Ditferentiation rules 3
2900220 ! 42 P
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F Ay Ly [implicit differentiation.Logurithmic diffeventinio 3 Dlvaon
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UNIT 1T - FUNCTIONS OF SEVERAL VARIABLES
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s e R

L e | 4
Ix il dil i 7102 | L r =

2009 | )y |Partind ditferentiation
* 1-1. 2% 3 ~{Homogeneous lunclions and Euler's theorem I 4 _/,. I nsa3 __'__,___
7 hile 2% i 11] Total derivative A Adon 2
,_;:.\_. o120 Ly |Change of \:{lrinlvlcs bl K104 | B ]
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LS (128 b

36 3 Lagr ange's method of undetennined multipliers

Vn 12
UNIT IV - INTEGRAL CALCULUS

)

. «

E | te intcgrals V129023 8 2
5 | )

b Definite and Indefinite integrals

”I -1.28
38 18125 [ |Definite and Indefinite integrals
V[ 2 s8] b a
\o

39 119.0.23 Ly |substitution rule
iy SN~
' b U2 e | B Y\
/\\'),0%

26.94

~N

40 2,23 | . Intcgration by parts
T 7
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V|2 jesa.28 7
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Department : MATHEMATICS(S&H) semaster/ Yoar. |/}
Subject / Code : MATRICES AND CALCULUS/ MA3151
Atademic Year 20222023 =
m Proposed & “"T'EC:.}; o n;-:w;rh- :
' [Date Tvered Detalls of Topic Covered TA | Ref. Eﬂi e e
UNIT V - MULTIPLE INTEGRALS e

* 15,938 L |pouble integrals L_

& (62.281 Y4 |pouble integrals _! .

! .90 4 Change of order of integration - _1_

- 20.2.03 Z Change of ordcr ol intepration —

> 24,225 b Double integrals in polar coordinates __L_

# paat L} Double integrals in polar coordinates e [ I ' : {l -

> 2222 L Arca enclosed by planc curves _l_ szm /373_?’_3

ol )-3.25% |- Tople integrals »_'_ ;,7 _6"?"93

7 |a-30e 5 Volume of solids __I ; 6_20“1‘4

58 13.3.28 6 Change of variables in double and tniple integrals _i 8 ‘2_7_'_):_

I e Change of varables in double and iriple inteprals _'_ _S_ 8-3_'7_5‘:

60 16.3.22 L/ Moments and centics of mmass, moment ol incrtia ~I i {D 3N

Reference books (Ref):
1 Anton. H, Bivens. I and Davis. S, "Calculus”, Wiley, 10th Editon, 2016
2 Bali. N., Goyal. M. and Watkins. C., *Advanced Engincering Mathematics”, Firewall
Media (An imprint of Lakshmi Publications Pvt., Ltd ), New Delli, 7th Edition, 2009,
3 Jain. R.K. and lyengar. S.R.K., "Advanced Engincering Mathematics™, Narosa
publications, New Delhi, 5th Edition, 2016
4 Grewal .B.S., "Higher Engincering Mathematics™, Khanna Publishers, New Delhi,

a4th Edition , 2018

Kreyszig L, »Advanced Engincering Mathematics”, John Wiley and Sons Kreyszig. E, ‘]
5 »advanced Engincering Mathematics”, John Wiley ond Sons, \\\“
10th Edition, New Delhi, 2016. - il
Teaching Aids (TA): DrMVIAY S iy AR oy r
| Black Board with Chalk I s . e Lo
2 Overhead Projector 1] —— MEVULLELE G- LHGIREERE ng
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i 1| Sy - College of Enm"eefing-——»“
= 12 ..-. ATUTIANS « :,..'";. > \ - Viayamacgaiem, "P‘WII. jﬁb
Coun Internal Assessment Exam - | Date/Session | 19.12.202 ’w |_Marks =
—eamsecon: | MA3IS] Course Title MATRICES AND CALCULU‘S-;W
lation 202 i Acaremic Year
__Regu || 1 Duration 1.30 Hours cadem CONDMION
Year - tment TO ALL
I Semester i I Departme BRANCH
COURSE OUTCONMIES

CO1: | Use the matrix algebra methods for solving practical problems.
CO2: | Apply differential calculus tools in solving various application problems.
| CO3:_| Able to use differential calculus ideas on several variable functions.

i
04: | Apply different methods of integration in solving practical problems. 4{'
¥C05: Apply multiple integral ideas in solving arcas, volumcs and othcr practical problems. |
Q.NO. I Question 7 - l CO I BTS’
' PART A |
(Answer all the Questions10 x 2 = 20 Marks) |
] Deline Cayley Hamilton theorem COl R |
2 |Find the characteristic equation of the matrix [(1)5] Col1 R
=1 1 A
3 Find the sum and product of eigen values of the matrix [ 1 -1 1 ) CO1 R
Y |
: . 1 4 1]
4 |Find the eigen values 0f(2 3) - | COI R
8 -6 2
_ |If3 & 15 are the eigenvaluesof A=| —6 7 —4) .find det A usine
> = 2 = CO1 '
2 4 3 A
eigen values. !
”"_‘ If 2.-1,-3 are the eigenvalues of the matrix A, then find the eigenvalues of .
6 | the matrix A -2L. cor | A
— 3 -1 1 —
Two eigenvaluesof the A= -1 5 —1)are 3 & 6. Find the eigen
g | 1 -1 3 co1 | y
aluesof A"
—-—"'—_—— . . - 5
g |Write the matrix of the quadratic form 2X12'2X2'+4Xs'+2x|x3-6x.x3+6x,x3_ Col T
 —| . . . |
o |Determine the nature of the following quadratic form fx,y,2) = x12y* CO1 T
/7] k, index & signature of the quad 2 W‘/V e
ind the rank, index & signature of the quadratic form X, 2w,
10 |F St * DM VHAYAKUMARNEQL o R
L— TP \.\f, o — PRINCIFALT
DERVIENE AR e gy 5. A48 SASURK COLLEGE OF ENGINEERING,
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o PART B

. =30 Marks)
S NI (Answer all the Questions 2x15=3 1 —4 _7) o
L . . ix[ 7 -2 -5
i 1)Find the elgenvalu\es and eigenvectors of the matrix (10 4

2 -1 2
B . 8
(W) Verify cayley-Hamilton theorem ot a matrix (—1 2 _1) , (8)

1 -1 2 J
— OR
2 1 1

Verify cayley-Hamilton theorem of a matrix A=(0 1 0 ]and find the '
11b 1 9 2 Ccol A

values of the matrices given by f(A)=A*-SA™+7A%3A+8AZ-2 A+,

s i

12, |Reduce the quadratie form Q= 6x+3y+322-4xy-2yz+4zx into canonical COl U

form through orthogonal transformation |

. - .OR =

12b Reduce the quadratic form Q = x*+y+22-2xy-2yz-22x into canonical form col I U

through orthogenal transformation.
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Marks Marks }
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2 v Q_ 12 v 10 |D j
3 v X 13 e - '
4 v 2 14 — ; - i
5 v 2 15 — j —_—
- + S—
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— DEPARTMENT OF SCIENCE AND HUMANITIES

Assignment Question Paper

Assignment -1 Date of Issue: 25.01.2023 | Marks | 10
Cour .
o I MaA3151 (r::’t‘l‘e'se MATRICES AND CALCULUS
Y i Date of 04.02.2023
Lear 1 Semester Submission: ]
Q.No Questions cO
I. | Show thal the malrl,\ 2) satisfies its characteristic equation. COl

Use cauley-Hamilton to find the value of the matrix is given by
2.

' COl
f(A) = AB —5A7 + 74 — 345+ A -S43+ A% - 24 + ]

o ~ 12 2 1
3 To find the eigen value andeigen vectors of the matrix ( J

13 1.
1 2 COl1
Reduce the quadratic form @ = 6x+3y2+322-4xy-2yz+42x into a6
4 canonical form by an orthogonal transformation.
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Assignment Answer Sheet

Name of the Student : S . Reccchrath Mo Lume OO‘

AU Register Number: 7224 29 | D4 _00%
i Date of Issue: I 25.01.2023 | M: "R’J H) :

Assignment -1

MATRICES AND CALCUI “ULUS

Course code.| MA3151 | Course

—

Date of 04.02.2023
Year | Semester I , Submission: ____,,_J
Q.No Questions co
. Show that the matrix (; _12) satisfies its characteristic o
equation.
2. Use cauley-Hamilton to find the value of the matrix is given 66
by f(4) = AB =547+ 746 —3A5 + A% — 543 + 847 =24 +1
3. To find the eigen value and cigen vectors of the matrix
(2 z D Col
1 3 1}
1 2
4 Reduce the quadratic form @ = 6x#1-3y2+327-dxy-2yz+4zx -

into canonical form by an orthogonal transformation.
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[ Rubrics Marks Allocated Marks obtaincd
Content Quality 6 L‘.
[ Presentation Quality 2
_ 9.
Timely submission 2 .
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DEPARTMENT OF SCIENCE AND HUMANITIES

Tutorial Question Paper
Tutorial - 01 Date of Issue: 08.12.2022 Marks 10
Course cade MA315] Course Title MATRICES AND CALCULUS
Year I Semester T Date of Submission: 17.l2.20224}
Q. No Questions CcO
. : 1 4
1 Find the eigen values of > 3 Co1
3 -1 1
Two eigenvalues ofthe A= -1 5 —1lare3 &6.
2 1 -1 3 Co1
Find the eigen values of A™".
Find the cigenvalucs and cigenvectors of the matrix A = 5
11 <4 =7 col
. 7 -2 -5
] 10 -4 -6
L
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_ Tuterial-0 Date of Issuc: 08.12.2022 Marks 10
Hies chaE MA3151 Course Title ~ MATRICES AND CALCULUS
s I Semester I Date ol Submission: 17.12.2022
Q.No ' - Quecstions co
T (1 4y
1 | Find the eigen values of 2 3 Co1l
3 -1 1
Two eigenvalues of the A=| -1 5 —1 Jare 3 & 6. Find
2 Co0l
1 -1 3
the cigen values of A
Find the cigenvalues and eigenvectors of the matrix A =
11 -4 -7
: 7 -2 -5 col
10 -4 -6
Mark Allocation
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Problem solving approach 6 b
Correctness of Answer 2
— 2
Timely submission 2
2
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