B.Tech I Year

Regular Course Handbook

Subject Name: Engineering Mathematics-Il (Unit-11)

BAS203 : ENGINEERING MATHEMATICS-II

Course Objectives:
The objective of this course is to familiarize the f 4 i with in ordinary
differential cquations, Laplace transform, sequence and scries,Fourier serics and complex
variables. It aims to equip the students to deal with advanced level of mathematics and applications
that would be essential for their disciplines.
The students will learn:

¢ The effective mathematical tools for the solutions of differential equations that model
physical processes.
The basic knowledge of Laplace transform and its applications in solving differential
equations.
The tool for e of series and
learning advanced Engineering Mathematics.
The tools of differentiation of functions of complex variables that are used in various
techniques dealing with engineering problems.
The tools of integration of functions of complex variables that are used in varlous

.

of function using Fourier series for

techniques dealing with ehgincering problems.

tac
Contenl (ig!ril “alu;t
Unit -1: Ordinary Differential Equation of Higher Order 8

Linear differential cquation of nth order with constant coefficients, Simultancous
lincar differential equations, Second order linear differential equations with variable
coefficients, Solution by changing independent variable, Method of variation of

Cauchy-Euler equation, Application of differential equations in solving

y
engineering problems,

Unit-2: Laplace Transform 10

Laplace transform, Fxistence theorem, Properties of Laplace Transform, Laplace
transform of derivales and integrals, Unit step function, Laplace transform of
periodic funetion, Inverse Laplace transform, Convolution theorem. Application of
Laplace Transform to solve ordinary differential equalions and simultaneous

differential equations.

Unit-3: Sequence and Series 8

Definition of Sequence and scrics wilh examples, Convergence of serics, Tests for
convergence of serics, Ratio test, D’ Alembert’s test, Raabe’s test, Comparison test. ;
Fourier series, Half range Fouriersine and cosine serics. .

Unit-¢: Complex Variable-Diffcrentiation 8

lunctions of complex variable, Limit, Continuity and differentiability, Analytic
functions, Cauchy- Riemann equations (Cartesian and Polar form), Harmonic
function, Method to find Analytic functions, Milne’s Thompson Method, Conformal
mapping, Mobius transformation and their propertics.

Unit-5: Complex Variable -Tntegration 8

Complex integration, Cauchy- Integral theorem, Cauchy integral formula, Taylor’s
and Laurenl’s series, singularities and its assification, zeros of analytic functions,

Residues, Cauchy's Residue theorem and its application, |
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Text Books: s & o
1. B. V. Ramana, Higher Engineering Mathematics, Tata McGraw-Hill Publishing Company | /) aTu w;c.'ft’ ¢ whie

Ltd., 2008. |
Reference Books: ‘

2 I, High [ | 2 +he Lu{g Joce ‘fnnﬁﬂnm
. B.S. Grewal, Higher Engineering Mathematics, Khanna Publisher, 2005. | 7‘;: ) 9 Q,,@&P{
3. R.K. Jain & S. R. K. lyenger, Advance Engineering Mathematics , Narosa Publishing - | e ﬁﬂﬁm (P) 1 J C y
House, 2002 57 have
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1. E. Kreyszig, Advance Engineering Mathematics, John Wiley & Sons, 2005. ! - Shadlg N o )

] 2. Peter V. O'Neil, Advance Engineering Mathematics, Thomson (Cengage) Learning, 2007. | F o uvergel ome Vv
| 3. Maurice D. Welr, Joel Hass, Frank R.Giordano, Thomas, Calculus, Eleventh Edition, * | /fodJ)‘va, ¢ (7 A

Pearson.
4. G.B Thomas, R L Finney, Calculus and Analytical Geometry, Ninth Edition Pearson, 2002. O+h ew "/5 c h’o’f’:
5. James Ward Brown and Ruel V Churchill, Fourier Series and Boundary Value Problems,
8th Edition-McGraw-Hill
6. D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.

|

i
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7. Veerarajan T., Engineering Mathernatics for first year, McGraw-Hill, New Delhi, 2008, ‘ﬁ— A Imeox ',-A1 /)?ﬂ)‘,)e r7’1 ef |

8. Charles E Roberts Jr, Ordinary Diffrential Equations, Application, Madel and Computing, { ; {

CRC Press T&F Group. are. fune Wk’ﬂ |

9. Ray Wylie Cand Louis C Barret, Advanced Engineering Mathematics, 6thEdition, McGraw- \}Z_ c' ) Cy, Qe CD’Y’)}'[LQ 7\12 Q’)’\P’ Y J o )L( |

Hill. i

10. James Ward Brown and Rucl V Churchill, Complex Variable and Applications, 8th Cdition, \* %_{, %) |
McGraw-Hill, Vi

11. P. Sivaramakrishna Das and C. Vijayakumari, Engineering Mathematics, 1st Edition,
Pearson India Education Services Pvt, Ltd. h

12, Advanced Engineering Mathematics By Chandrika Prasad, Reena Garg Khanna Publishing
House, Delhi.

13. Laplace Transforms by Schaum’s series, 2005 Edition, Spiegel Publicaiton.
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Applfeatons to Differentinl Equations
I Solufion of Oﬂdf”ﬂw differential equafions with constant coeffikns
The a‘i\’a“ff‘gé 4 asing kaplace transform wothod is +hab ik
Yields the paricdas solution aUnecHg without  the necessity
of first -fmdbqg the general solution and. then evn!ua%fng the
armerg constant.

Sfaps to solve Ode.

I Take Laplate transform @) bosh sides 8 the given differential,
Eguation, us:‘ng inifial eondikions. This 5ives an a.%efmu'c equation .

2 Solve +he algebraic equation o get g in tomg of p,

3Tk (nverce Laplaco banslorm of both ¢ides. This gives y as
a funckion of t+ whith it the desired soludion.

Remembar: | L{P"et)] = pysE )] - o ey - P"2E0) .. POy _p,

Exarnple: 1 Ugir? Lapla ce tansforn, find  the solution of the inifial

valug problem:

2
%_7‘ 9 = 6cos3t; Y=z ,4l0)=0 .

sol. The g[ven ditferontial, gzuaﬁ'on i
Y+ 9y = beosst

[2015]

—=0

'Euun(ar Laptace transform on both Sides of em@, we gEt
L") +9104) = 61 (tos3t)

B. Tech I Year [Subject Name: Engineering Mathematics-1l]

Herg, Y=1Lcy)

> [P -pyw)-Jw] + 9§ = L2

P*+9
2 (P+9)7 -2p = 6P
P+9
= g = &°P + 2P )

(P+9)*  pr+g

Taking inverse Laplace transform. on both sides of @), we get

. v ~i{ P ;
EH:) =tsint + 2ws3t , 5 L'«iéﬁmz)l}:;zs:nat

Enamples2 Solve the ol win&vdff{ergnﬁag equatin ugin g Laplace
%ransfarm: 5 Wi s
%—g "34_2& 1‘3%_5 = 1':25:

s ,
Whe gy /gy Ly
s 307 ol =—
4‘%)1—:0 (cﬁ?’)‘czo 2. C2018]

Sol. The  given euaton s

3”/ __33111,_ 351_3 -~ tlet ®

ﬁxfng haphace transorm on both side of egn@,ue get
Lig ) —3 gyt 43 LLY') - Liy) = ¢ Pet)

03 7
2L Y- PQHCDJ-PU/(O)-—H”[O)J -3[P%g -PYo) -y't0)]

+3£P£7—gw>]—g=_‘l__3 s d= Ly)
3= 2 - CP-1)
2[5 -p +2] =30P25- P4 30p7] g = 2
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; [P3-arkae-ily - P3p-i =2

(p-1)3

5 [P PR43P-) = 2

(p-1)3
3 [PIPY = P*_3p41 4.2
(P-1)3
2§ =) ) AL
IR CETER TY
=L —@hsr , 5
P-1 (P-1)3 (p__,) I4
g | LT [
-1 -1z (P—J)3 (P (P-17
’Tjﬂ’.g nveree Laplace "ranf-ﬁ:rrm on both sides of en@®, wagé*
| H L Qt fet QT, i 11;531‘;

o

éfmrr,fev 3 Solve by Laplaco transforme

|
i
% dfff +Y=teocit, £70
4
L g

—®

3 that y dg 0 for t=0. L2016]
,"f: The gwen equation s
‘ " +Y = teosit )
! 771}’1’?13, Lapw 1!7/m75f[77m on both sides Df'élin‘(D,wagel

LLY") + LLY)

= L{¥ewot)

;/:'v';irb, W

Page-
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e pi
> CPT-ran -1+ 8 =g
3 (PH1)7

= P4
(P*+4)*

2 = p-4

_ (P+1) (P24)™

2 U =-5.4 ;35

Wwhere §=1LLy) |

g P9

it i s

e

Taking inverse Laplace -Lmnsfarm on both sides of egn®,we get

4 =-5sint + 5 5m2i+8

; = [sz’n 2t -2#c0524])

[ & {(szy?jﬁ_ Lsinat - afwsatm

= -5 ¢int + 4 sin2t - ‘Dwszﬁ
9 g 3

Some

Exanple: 4 Slve bg us:ng kaplace -fmnxfam
Yray'+y=te-t, Yeor=1, y'ty=-o .

Practice  Problems:

C2015]
Enample:5 (D3-pr p. 1)y = g4e-t
4r=0, 4= 1 , Yhio)=0 . : [2.014]
S0l. Proceed a5 in above examples.
i,ecmrc N(;: ] Page-
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2. Solution of stmultaneaus osudinasy ditforential equations:
laplate  transform {achru'gua can also be used {n

SOh/I‘ng two ost mosie Simultareows ahdjnahg ditferential
egua{z'ons.

This procoss s illustrated as follows :

Examples 1 Solve  he

%“y"’et R %-{-H:Sinf

gl.\’gn that 'H.{O):j p Yto)=0.

Simultangous EiMEMS:

L2010-2011]
sol. Takjng Laplpco tansform of the given équaﬁbns, we get

CPA -310)) =iz

p’l : where 57=L(x)

o : = 11y)
v 5 p?—z'—l”‘g =_I_ : % e
Pl [- Hio)=1]
Le., P> -y :_piL; =
and  CPT—um]+s7 = 1
PZt1
(e, T 7 = .
Ao e S o maliiie) [ Ytor=0]
Solvfnéz O and @ for 57 and F, we have
=P . 1
P-0eP21)  (Pre))=
37 = J_ _/'_ + E Eangih o) + 1
Z[P—' P:l - prul  (pRap*
Lecture No: 23 Page-
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- N BT T
-(pz.H)L (P (PH)

f T =B L b ]
i P+ 2Ll PR PR

Ta}dr% Tnverse Laplace transform on both Sides, e get

% :%E'[FI—T +.E_+J_~]+ L”[(p’zﬂ)z]

PH1 P
[et+ cost +sint] + L [sint - tewst]

er g | i
[, L im} :2_&% [sinat-atepge,

0
oo | H =

d= E’[(;%,’,z]‘i'fl[-L-L-f.L]

Pages
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{ umples 2 Solve the Simultangout Guakions:

du 45 b, 2dx _d%
o+ selis af apth=2

giv@h %(d whgn ‘t‘—"O) H-“O) '1{:0; CLEL':OI @_:0_ CZDZZ]
dt dt

Lot Lin)]}=30¢p) angd Liy)}= Gee)

then, taking - Laplace  transform of given equatiorg, 1 get

{ PP - Pou0)-/ (0} +5{pF -yto)} -3 = L
P

and 2LPH=O |- $PYF - pyro)-ylion} + 47 = 2
P

Usnng the 3wen inifial cancbv‘roms , these eguations veduce o
(PN +5P7 =L, ———CD

—e
Eﬂfm‘naﬁng Y between @ and @, ve find that

2.
and  2p3 - (rg)g =.2§'

{(Pz—mp-a-ﬂf)uopl}u = P24 L p
pr
Sli oL =pEo g e
PELP%H) (P 1)
==l o
Px il pai4
| Taking invarse Laplacg +vansform, e get

| [ tvewi o] o

———

— Page-
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Agai’n elt'rru'naé'ng 5 betwoon © and @, e get

S0P+ (PP 4)] ] = =2 - 207%)
P

4-2p%
PLPH1) (P44)

Lo 2p . P
P Py phg

, =
ve H-—

'E.luanﬂ. Inverse  Laplace transform , e ger

Thus @ and & fagether wnsiv‘%ﬁé_é;%g desired  solution .

Ewamples3  Splve  +he follasing Simultansous oquations by
usfng Lapﬂzzcé {-rzszomz: g

d’i +dy+u+5 1 g_vﬁg;

uc0)=o, Yioy=1 . [2011]

Sol. Procoed as in aboye examples.

Lecture No: Page-
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buamples 4 The  coordinates () of o parficle moving. alon

a plane curve at any time + are gt’ven b(y cL/
d’t - 23

= cos2t ; kv0) . Th ugwarz tat at ¢= 0 A=l and

9:0. Show u.czrﬁ transforms that the pasticle moves alon&

the  curve 4% 4 bty +5yT =4, [2017]

Sol. The 3.5'\/@}1 equations are

dy 4 950 = strot

7 —O
dt -2y = coat —0
dt A E ’

Above  equakion magbe rgw»itéan as

2K 4Dy = sfnat
Dr 24 = cosit, where Difil}

Toudnél Laplace ‘tranf-l(mm of @h-© on both sidé,r,wdef

254PY -410) = Z__, whers H=L00)
pr+4- T =Lly)
A4+py = 2 & [ yo=o
+PY =
= 2¥ 4Py it L ]

Aﬂafn,%a}dnﬁ- Laplate +ancform of @ on both sides, e 39%

-H0)—2§ = £
P J o)

Lecture No:
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q + 1 —®
% il P7'+4—

iy

L2 o <)

Maltipﬂﬂing oqn @ by 2 and eqn- @ by p and JchOnaddj,«g’
we get

= -
P =% + PL 4P
' ph+4- P1+4
S (44Ph)% = 1P
o IR | J S T
4-+p? 4P phis-

'rama nvorse Laplzacg ‘h’ans"fg—rm) we aef

8

['){ _L_SInzé =+ CUS?—t’

Agli’n, mulliplying eqn@ by p and egn- @ by , then oddirg,

We gef,
PPJ +4F =2P _ 20 _ o
Ph4 plig
2 §= =2
Pr+4-

Km(zf inversg LaPlafE’ 't“rang-]cgvm we 89{' g-wsmi

Now, 4 o 4[_[451»'1 2t 4 coslzt'-k sinat coslrj

Lecture No: R
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S!j'?‘ = 55{)’)2’2{:

4ny = 4-[ H__sf’nzH 6052%)» L—Sim.ti]

= - (28in%2t 4 4 P2t cosat)
o, dyt+ 5%“};{3 = 4-5in*2t + 42t =4 .

Henee , the result.
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Engineering Mathematics-11

(BAS-203) Question Bank

wI,l
10 Years AKTU University Examination Questions Unit-2
COZ:Apply the concept of Laplace Transtorm to solve differential equations (co2)
5. Ho Questions Session
SR RN LAPLACE TRANSFORIA
T [ Find thelaplace transformation of f(t) = coshat.cosat
2 Explain first shifting property of Lzplace transform, 12010;2011,2013]
[Short]
2 Explain second wranstation property of Laplace transform, _Nocmhn“m_mhm_omhoum_
Jor
4 Exglain change of scale propesty of Laplace transform. [2002](5hort]
2 (i) 1f Laplace tranzform of {(t)is F ( P ), then show that Leplace transform of
Mty isFl p-2 ), where 3 is any real number,
5 . [2013,2017]
{iijProve that LHNR.:: _n F(p—ay.
: . U212
[ Find the Laplace transform of I7(1)=41-1, 2213 [2007] [Short)
7, 123
4 \m +2 2 2
1 L{cos’ at) = B , find :e& Sv. [2006] [Short)
4 7 Py +4) ‘
2 ; Tms 1, 0<t<7 [2009]
(PP are g = .
Find the laplace tranform of /(1) 10, 157 [Short)
h. O<taw
w
. {
] Find the laplace transform of F (1) =11-—, w<t<2w. [2010)
w
’ 1, 2wl < [Short)
10 find Laplace of \u?v = cos il [2010] [Long)
11 Find taptace of F(1)=coshat cosbr . [2016) (Short)
12 | Find L"), [2011]
13 | evaluate: L{e” cost ), [2022)
© 14 | Find 1 (e, [2010)

-

Engineering Mathematics-II (BAS-203) Question Bank

Fly)= to, 0<t<n

2m—t, T<t< 2

et

: T 2013
15 Find the laplace transform of f(t)= :_:)\w.. _ﬁ 1] .
sinat 7
16 Find the Laplace transform of f(t) = F [2017]
1-cos/ 51 (Shost]
17 Find the Laplace transform of i {2015] [Shost]
cosal—cosbt i
12 find the Laplace transform of P : {2017] {Long)
19 find the Laplace transform of 1¢ ' cosht. {2014] {Long]
¢ sin/
20 Find the Laplace transform of o __ {2012] {Long]
we s5in’ {2002,2019,2011}
21 Evaluate —: ; di. [Shost]
22 Find Laplace of t¢” sin2r. {2010} {tong)
23 fFind Laplace of 1*¢' sin4r. {2011] {Short
= g $in ¥ 4 A FNEE
24 Prove that .ﬁ ‘, i dudt =—. {2011} [Short)
(RUP R u #
25 Using Laplace transform, Evaluate _th-.. sin3u du . {2012] {Short)
u
26 Write the Laplace transform of Unit step function. [2014] [Short]
Find L{F(t)}, where F(t) is defined by
m?vuﬁmm: t, 0<t<nm -0ku
27
0, m<t<2m andF(t+#2m)=F(t)
28
Ft)=(¢, N<t<1
2013
1, 1<t < 2Where F(t) has period 2. (2013]
29 n{ the Laplace Transform of “saw-tooth wave” function f(t) which is periodic :
with period 1 and defined as f{t)= kt in O<t<1. (2017}
30 Find the Laplace Transform of sin2¢ u(t —m) z014]
Draw the graph and find the Laplace Transform of the triangular wave function :
of period 21t given by {2018}
31

st

D —
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S R TS VPN S T S Engineering Mathematics-I1 (BAS-203) Question Bank
~ =T raw the graph and find the Laplace Transform of the following function of —_— :
period 2a: E - e B
b o 49 A A ) 2011
2 bt b st s e i (-"(57"*'1)) o)
h [2011,22) i -
(‘l(-" =0, a<it<2q 50 Find the Inverse Laplace Transform ofs—,s(—;:;)- [2011)
SRS . ; -— ; .
}» NVERSE LAPLACE TRANSTORM 51 Find the Inverse Laplace Transform of log (1 + ;l;) [2015,22)
e Fiud Inverse Laplace Transform of(s_:), ,3.\\
g 52 State and Prove Convolution Theorem. [2016-18]
— T e e
Find the function whose Laplace transform is e~ : 53 Find the Inverse Laplace Transform of log (ﬂ) [2012)
¥ P2 [2012) S5t
]
| 54 Find the Inverse Laplace Transform of i‘;—l [2013]
: : R 8 I -
¥ nd the function whose laplace t it B ms_ N,
Lt | B g e funct P ransform is' F{P) P _p_a 55 Find the Inverse Laplace Transform of log S:::;::) (2014}
| = [2013] : 3
Use convolution theorem to evaluate:
38 [2015] 56 1 { P } . [AK.T.U,2018]
‘ —}- Z + 4 Fi
| e ¢ )
3 valaate @ L) —— ! .- EN T :
W | Evalate @ U 7 [2022) 57 | prove that: -1 {(;T«»F} =2[(3 —t?)sin £ —3tcos £]. [A.K.T.U,2016]
P (R S ; (AKTU.2017
2011] s | e ) 4
[2013] B Find the inverse Laplace transformation of
59 PPl - (U.P.T.U.2014)
log {2
[2014] e {p(p + 1)}
| ' State Convolution Theorem and hence evaluate
[2011] ‘ ' 60 - ( s ) [2013)
i (s2+ 4)(s2 + 1)
[2011] { Using convolution theorem, prove that
| 1 2
6 (1 [_] = feost-
P D) 5 +cost—1 [G.B.T.U 2012)
& transform of the function flp) = —=5—- [2016)
2P +8 { Using convolution theorem, prove that
: | 62 5 [ 1 ] LG (UP.T.U.2015)
. y ! | = = (i oL
“ IPndmhe Inverse Laplace Transform of—; 3:(-2" feorst | ki et e
1 s7-6s+25
H T | Use convolution theorem ta find
—_—m———— ] |
| Find the taverse Laplace Transform of ! ’ o 1 :
! perwrer [ ST b | R e L [ZM] (AK.T.U.2016)
| P2+ 4@ +2)
[2015) |
|
et U o
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Use cenvolution thecrem to find

G [ﬁémzl

Use convolution thecrem to find

=]

Use convolution theorem to find
66 :

g
Pip+1)?

Use convelution thearem to evaluate
67 2
s} S M
@2 +a®) (@2 +b7)

Application of LAPLACE TRANSFORM

Eoo
—
| |
I
|
i
{
|
]

Using Laplace Transform to solve the foliowing differential eguation:

(U.P.T.U.2014)

(M.T.U. 2012)

—

(G.8.T.U.2013)

[U.P.T.U 2014]

[AK.T.U,2018]

[AKT.U,2016]

[UKT.Uz011

G.B.T.U]

i ShEntmtwhenc =0y = 8,

A€ TU2022)

¥

planz curve 2t zny time

25;{t > 0). Itisgiventhat at

[AXT.U2017]

Engineering Mathematics-I! (BAS-203) Question Bank

t = 0,x = land y = 0. Show using transforms that the particle moves along
=0x= ¥ i

the curve 4x? + 4xy + 5y% = 4.

Lx =si 2 = iven thet
Use Laplace transform to solve:;—‘ +y=sint, . + x = cos tgiventl

{G.B.T.U 2012}

75
x=2y=0att=0.
Solve the following simultaneous DE’s by Laplace transform
76 . ¢ [AKT.U 2022}
3%y = 2., % L & — Quith the conditions x(0) = ¥(0) = 0.
de "dr " oar
Solve the following DE's by Laplace transform
77 [G.B.T.U 2013}
Fx ol _ . R
o ¥ 9x =sin 26,x(0) = L.X'(0) = 0.
Solve the following DE’s by Lzplace transform
78 X 1G.B.T.U 2013}
. dy Py
=t 4d—:+ 8y =sin x,3(0) = .y (0) = 0
Solve the foilowing DE’s by Leplace transform
75 ]
+n'y = asin (nx + 2), given: 3(0) = Oand y(@ =2
g0 | Soiveihe following DE's by L=place transform T

83

.
a2y

ez

Solve the followir

g DE's by Laplace transform

'de "
+~6— 18y x? -5z -
T —eTEx) =0,x ()=

Solve the following DE's by taplace transform 5

TR Ry = 10 < .

—_— ]

Solve the folr

Qwing DE's by Lapiace transform

N
@ =D+ 1)y — gree

YO =0,y = Ly (© =0 3

MT.U 2012}

{(ALTu2017;

Salve the following D='s by Laplace transform 4

[MT.U 2013}

ueTuzes) |

[Garun
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| 1 Using taplace transform, find the e llepten. ), BE e

fA 42y (U.p.T.U.2015)

ZF+ 9y = 6cos 3¢ y(0) =2,y (0) =0
S . -
\ ¢ 0<ik2
‘] 3 47\—/(l)where (1):{ ,
87 a’f ol 0 4>2 (2010
and x(0)=1, x'(0)=- 2
e
d—‘: +9y = r(/) with initial conditions y (0)=0andy’ (0)=4, where
88 dt [2011]
[Ssmt O<i<r
1 =
10 A>T
j Determine the response of damped mass-spring system under a square wave
! given by
| 89 [2013,2017]
Y3y +2y = U (t-1)-u(t-2), y(0)=0,y'(0) =0 using the laplace
transform.
i Solve the Simultaneous equation by using Laplace transform:
| ' [2011]
|90 : i
f-/i\— i,'—-i—\~l~ y=1, L, P 3 x(0) =, y(0)=1.
, dtdt dr
i I
AWM\D\»&W
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