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SYLLABUS
Unit = 1: (Matrices) (03]

2 Matniees; Complex

“r

Types ol Matrices: Symmiet
Matrices. Inverse and Rank ol m

[03]

¢s Moeant

ton h order

Ginnlsy of one and two
Unit—3: ( Differential Caleulus-I1) IURS
S tor yus funetivns, Vaylor

Partial derivatives, Total derivative, |
and Maclaurin's theorems for o function ol two varg
of several variables, Lagrange Method of Mulupliers, Juc

CMaima amd Mima of functions

ns, APprONXin-ion ot SIrors

Unit = 4: (Multivariable Caleulus-1) 10%]

tion,

uge of vanables
Application: Arcas and volumes, Center of sy and center of graviy (Consant 1l vartable

densitics)

Unit =5 : (Vector Caleulus) |08]
Veetor identities (without prool), Vector ditferentation: Gradient, Curl and Divergence and
theie Physical interpretation. Directional derivatives. Vector Integraton: Line integral.
Surfice intearal, Volume inteeral, Gauss s Divergence theorem. Green's theorem aid Stoke's

theorein (without proat) wd their apphications
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PREREQUISITES SKILLS

» Rasic Knowledge of Mathematics at class X1 level,

Course Qutcomes: At the end of this course students will demonstrate the ability to:

Course Qutcome {(COs) Blooms Taxonomy Level

Remember the concept of matrices and apply for

Co-l solving linear sinmlianeous equations. Remembering, Applying
Understand  the concept of  limit,  continuity and -
02 differentiability and apply in the study of Rolle's

Laprange’s and Canchy mean value  theorem and | U nderstanding, Applying

Leibnitz theorems.

Identify the application of partial differentiation and
CO-3 japply for cvalualing maxima, minima, ‘series -and
Jacobians.

Understanding, Applying

Iustrate the working methods of multiple integral and
CO-4 L apply for finding area, volume, centre of mass and
centre of gravity

Applying. Lvaluating

Remember the concept of vector and apply  for
dircctional derivatives, tangent and normal planes.

Alen cvaliiate T et i .
L[ Also evaluate line, serface and volume integrals,
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| Year Subjectwlse/Unitwise Regular Course Lecture

Plan Sesslon 2021-22

i — Subject Name Engineering Mathematics-
UnitNo. Unit Name Syllabus Topics Lecture No
Symmetric, Skew-symmetric, Orthoganal Matnces, 1
Complex Matrices and problems
Inverse of matriz using elementary transformations 2
Rank of matrix using elementary transfarmations 3
fank of matri« by normaf form, Pank-tullity theorem, 4
Solution of HNan-Hamogencous system of hnear, 5
1 Matrices equations
Problems of Mon-Homoganenus system 6
Solution of Homogeneous system of linear equations 7
Eigen values and Eigan vectars -3
Problems  of Eigen values and Eigen 9
vectors,Diagonalisation of a Matrix
Cayley-Hamilton Theorem and its application, 10
Introduction to limits, continuity and Differentiability 11
Rolle’s Theorem, Lagrange’s Nean valug theorem, 12
Cauchy mean value theorem
Introduction of Successive Differentiation. nth 3
2 Differential Calculus-l  |derivative of some elementary fur
Leibnitz's Theorem & nth dernwative of product of] 14
4
functions
Relation between yn, yn+l and yn=2 15
To find nth derivative of a function at x=0 16
Introduction to part:al cifferentiation and partial 17
derivatves
Chain rule en parual derivatries 18
Introductien  te  to ferentiation  and  total T
derivatives
Euler's Theorem for hamogeneous functians 20
Deductions from Euler’s Theorem 21
Taylor & Maclaunn’s theorems for a function of two 22
; . ariables
3 Differential Calculus-lt  PRr2CE
Maxima and Minima of funcoons of several vanables 23
Lagrange Methad of Mult 24
Problems on Lagrange Method of Multipliers 2
Introduction to lacabian 26
Propertios of Jlacabian 27
lacabian ot lmphicit Fupctiony 28
Approximation of errars 29
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_\« Subject Name _ Englneering Mathematles-l
Unit Na. Unit Name Syllabus Toples Lecture No
Introduction to Double integral 30
Problems on Double integral 31
Double integral In Polar coordinate 32
Change of order of integration 33
Area by Double Integra! 34
< MutveHable Ealcaus Introduction of Triple integral,Volume by triple 35
integral
Change of variables in Doubie and Triple integral 36
Problems on Change of variables in Double and Triple 37
integral
Center of mass and center of gravity 38
Gradient 39
Directional Derivatives 40
Divergence of a vector and it's physlcal Interpretations 41
5 Vector Calculus Curl of a vector and it's physical interpretations & 42
Line, Surface and Volume Inteprals 43
4pplications of Green's Theorem 44
Applications of Stoke's Theorem i 45
Applications of Gauss Divergence Theorem 46
. Ditfereritial Calcifis! Envelope of family of one and two parameter a7
Curve tracing 48
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_ﬁ Subject Name ~ Engineering Mathematics-| g
Unit No. Unit Name “ Syllabus Topics _ Lecturey
| symmetric, Skew-symmetric, Orthogonal Matrices, _ =
| Complex Matrices and problems ‘ ~_ !
‘ Inversa of matrix using elementary transformations _ﬂ 2
T
_.ﬁv_m:v. of matriz using efementary transformations __ 3
.ﬁ Rark of matrix by normai form, m.:‘_r‘__.._.s_:.a\_\w
| theorem, | :
| Solution of Non-Homogeneous system of :.:mn:\ 5 B
1 Matrices *.ma:m:o:m EESC !
_ Problems of Non-Homogeneous system f 6
e f S
5 Solution of Homogeneous system of  finear |
! agustions .\ 4
t S R | | S
_,. Figen values and E'gen vectors N 3
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10 Year's
University Previous Questions

Questions Bank

Pl
" g

S Erpeer Nt it 1
il Z;?.. H?L.«.Qn.\\l»m. ‘.,\n?:urz.,\.wn\
ke ‘
’ - - .
107ears AHTI Universety Eracnication Guestions Jnie-1
1
| - = - )
S.Ho | Ouestinns Session Lecture fio

B [ YT =
! M= - A matriv 1Ren ko thas
H . | . o142 0 _ 7 1°,77 Ihe “H tha

Loy 912-32 linrg F

_ (10)(] 4 1i)7" s unicary mateis, whese s the identity matos
| [z I+ - 4] o - . — =9
;n..ugwrN" 5 \\; thuers shiow that A s Harmitizr a0
2 I -4 —6i 3. s (1
VS skew-Ferfm han i
- : 1 1 i T - ==
Shuwe that A = 1 @ of]isaunitary matris, wheze o 5 the
3 1 o e 203517 (o g L

complez cube root of unity.

= —="F . a+1y —fi =15 . RIS 2
. Shews that the matr: p4iE w—iy | s unitary T 12 )
4 o 1
=1 =
/.w\ Prove that the mat .m.ﬁ 1 I ~_ is unitary 7€26-21
¥3ll —u -1 (3Rt o
1 2 1 k- .TWJ =
6 Ifa=la 0 <|andadj(adjA)=4, Finda. e L2
1 1 U long)
Explain the working rule to find the inverse of a matriz A Sy -\...l..’

elementary rew or column transformations, short

For the given matrix A = —INJ I_H.J and|= m. ﬂ prove that A’ =

2 L2
1944301 Lt
o i
/.v\ Compule the inverse of the matrx (1 2 3 by empioving
3): 2l L 2C17-13 (jorg Lz
elementary rovs transformations
Find the invarse m.ﬂn_m.\\_ﬂm'w_nmﬂnvnlmM..l....,W;.,m,‘N:,.‘:u: ‘\iq., = -1
2 _7 a4
10 3 u t AR s -
2 -3 4 I .
0 -1 1
e ) 3 & i T
11 Find theinverse of the matrixa =14 3 1 0
1 ' 4 - = o
_ I i B I
,_ Find the value of P for which the matra A = 3 Plesbec
12 tp 3)
k1
Reduce A (o echelon _054\,__”,.. lhen to ;..u.u‘.,. canomical form | i
1 3 -1 2 ‘
13 0 11 -5 3 \ a ,
where A= " h._ | [Hence find the rank of A [ridagells = _
- s |
h | !
a1 1 s _

Question :,:__.,
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p—— cr.ﬁ. n_uaﬂaﬂ_ﬂimlsﬂo..:.,lg_o_z.lmzla,..:a :.g.:r. of t! m.ﬂou__c,.,.._:m Bkl =
2 -t 3 ~1
14 Atk A = 1 2 -3 -1 2017-18 (long) L3
—_ U 1 1 _
0 1 1 =1
m—————— 272
15 fFind the rank of the matrix [2 2 2 2018-19 4
2 22 (short)
N o I A )
16 | Find the value of ‘0" so that the rank of A= {3 | 2[is2, 2019-20 3
10 b {short)
e = s T = -
17 | Determme the rank of the matrix- A={0 ] 2013-14 14
1 0 1 {shart) !
Reduce the matnx —._ i H‘_ in to the normal form and find its :
1 311 2017-18 L
rank. {short)
,Tt o mnicg.:é matrix A to its normal form when e A
|
i S
| L 4 . 3
., = M N .M ,“ - Hence find the rank of A. 2012-19 (lang) -
| 2 \ i
| | -1 -2 6 =7
b — s S—
1 1 2
_ } 212 2 V
Find the rank of the matrix A = 3 .| by reducing it to
20 , m -3 8 m : 201920 (fong) L4
1 ‘ normat form.
21| State Rank-Hullity theorem 5 2020-21
| 4
! { (shart)
| r matrices P and Q such that PAQ is normal form
| 23 2020-21 {lonp} L4
L .
E o =(3 = - (x =
_ ” xamine whether the vectars x,= [3,1,1), x, = [2,0,-1], x3 2015-16 s
ﬁ’ _ [4.2, 1} arelincarly independent, (short)
Show that the vectors (1, 6, 4), (0, 2, 3] and (0, 1, 2) are hnearl
_ Ny (1,6, 4). (0. 2,3) and (0, 1, 2) are hnearly | ]
vl_. dependent. (short) L5
_ Show (hat the system of equations: 3x +dy +52 = A, dx +5y +62 =B,
2% _ 5¢ +6y 472 =C are consistent only if A, B and C are in arithmetic 2011-12 6
{Short)
prageession (AP )
| Investigate for what values of 2 and Jt the simultaneous equations
6 _ Xy 220,542y 131210, x+ 2y + Az = j have (i) No Solution, | 2012-13 2015- 6
16 (Lon
m {1) o Unique: Solution and (i) an Infinite number of Solutians Lang)
1 — — . —=r
Test the carsiclency and 5olve the § d d i
i | y 4nd soive the following systzm of esquations,
z | i 201314
2% y+ 32=8 4+ 2yv2-4and 3% +y-dz=0. (Short) =
by calculiting the inverse Ly elementary row operations ; ‘ 201415 , ’
o] L6
S ] o) | T
1k - .
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T x4ty =0, 0404 x-0, =4, X+ Xy

-

+
Xp220, b Xy~ Xy b Xy = =4 ‘ 1|_
Investigate for winar vaiues af A ang y, the system of eguations \ g
A+yrL=0, Ke2yvdf=10and w+2yehr=y, ¢ l
29 i F 2017-14 (leng) L6
has: (i) No solutian (ii) Unigque salution and (i) infinde ra. of !
solutions __ p
For what vaiues of A and i, the systam of inear equatians ., H
L+y+1=6, | —d
¥+ 2y +52=10 and
30 2w+ Iy eAz =y, | 201520 (long) L6 |
has: (i) a unique solution (i) no saluten and ( on '_
Also find the sclutiecn forAzZand u =3 | u
I T he Eigen values of the matrix 4 are 1. 1, 1 then find the m,w.x.: Pl _ ..l‘ B
> values of A"+ 24 ¢ 31 wort] | ]

32 Show that the matrix

102

“ _
I (), 0,0y, ... i, are ﬂmw nra««n?«wa .3 1|4_
33 matrix A and k is a scalar, prove that tne ¢har < r20% of (R | L9 J
kllarea; = k.6, —ka; =k . . -k |
Diagonahize the foilowing matnc A $ =) = [ -
- - \
3 -1 1 2012-13
N34 L9
({‘,“L 5 =1 Long) ]
1 -1 3 |
35 Diagonalize the umitary mateix A =— ,44, NOESES “ 0
. (tanz) |
-1 0 0 ez (N
3 |FA=[2 =3 0| findthe eigen values ot A* 2015-18 | 9
1 4 =2 {shortj H.
For what value of 'x’, the Eigen valuzs of the given matrix A are | T ﬂ‘fl
10 S+i& [ 201817 |
37
reala=|x 20 2 | (shorty | o
\
+ 2 -10 i
1 2 =2 1
38 ReducethematrikP=| 1 2 1 |todiagonal ferm | 2016-17 (long) )
-1 -1 o0 _ |
. Y 2 T 1
Find the Eigen value of the matnx T u torrespeading to the
39 L9
) 101
3 cto ﬁ #
eigen vector 101
m_:cJ:E Eigen vaiues and tne correspanding Eigen vecters of the f
§ 201 |
o ‘ 2020-21 (1
following matrix A= |0 3 @ # 020-21 {long) 19
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<

‘ T .
l The mattix A =5 1 0 | satisties the matrlx equation A4 -
\ A NI 201112 b
\ U T AT P ey g U, where |is anidentity matrix of order 3. Find {short) ’
A
| ! 2 1 1
Find e characleristic equation of the matrix: A={0 1 0] and
00 1 2012-13 i
henee find e matrix represonted by A% - SA” 4746 — 345 4 (short)
AV SR w244 1 = 0, where | is the identity matrix,
i g T g —
WA =12 4 5] find the inverse of A usin ley Hami
- 2 : ; using Cayley Hamilton 2013-14 2014. o
15 (short)
Thearom,
 Find the chara‘cteristic equation  of the matrix A =1
e
! I [2 o U | ]
'b{{ =~ 2 ~lland  verify Cayley Hamilton theorem. Also 2015-16 Lio
1 —i 2] {Long)
evaluate A% — 64 4. 941 243 _ 124% + 234 -9},
| Express ZA-3A™ A5 as a linear polynomial in A where A=
| 2016-17
¢ a5 3 1 t10
| 1y 2l (short)
| = “lf A ” [—3 2] then c:;;}lxjat 58l
o ~1 ol ¢ : SO o01ga7
o L10
(A+3142A {short)
il Verify Cayiey-Hamilten theorem:for:the matrix A=
47 ’_21 = 11] 2017-18 (long) L10
1 -1 2.
Using Cayley-Hamilton theorem, find the inverse of the matrix A
1 2 3 .
=12 4 57 Also express the polynomial B=A~11A7-
a8 35 {}J 2018-19 (long) L10
AAT+ AT A 1A 38T 24 1 Las a quadratic polynomial in A and
hence find B.
= . . 4 0 1
1 Verify Cayley Hamilton theorem for themattixA=10 1 2| and
i 49 10 1 2019-20 (long) L0
i hence find A",
 —| ot Il R i
Question Bank




