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B.E Civil Engincering 2019-2020

it
Semester-11
IQBECEZOI Mathematices =11 4H-4C
’ - (Differential Equations)
Instruction Tlourshweek: L:3 T:1 P:0 Marks: Internal:40 External:60 Total:100

End Semester Exam:3 Hours

Course Objectives:

e  Evaluate first order differential equations including separable, homogeneous, cxact and linear
Solvable for p, x and y, Clairaut’s form,

o Solving differential equation of certain type and Power series solutions of Legendre polynomials, Bessel functions of the first
kind and their properties.

e To introduce the basic concepts of PDE for solving standard partial differential equations

o ‘Toacquaint the student with Fourier serics techniques in solving heat flow problems used in various situations

e  Todevelop an understanding of the standard techniques of complex variable theory so as to enable the student to apply them
with confidence, to specify some difficult integration that appear in applications can be solved by complex integration in
application areas such as fluid dynamics and flow of the electric current,

Course Qutcomes:

The students will learn:
1. Solve first erder diffcrential equations utilizing the standard techniques for separable, exact, lincar, Bernoulli cases.

2. Apply various techniques in solving differential equations and to understand the method of finding the series solution of
Bessel's and Legendre’s differential equations,

3. Understand how to solve the given standard partial differential equations.

4. Appreciate the physical significance of Fourier series techniques in solving one and two dimensional heat flow problems and
one dimensional wave equations.

5. To Evaluate complex integrals using the Cauchy integral formula and the residue Theorem and to appreciate how complex
methods can be used to prove some important theoretical results.

6. To understand the fundamentals and basic concepts in vector calculus, ODE, complex functions and problems related to
engineering applications by using these techniques.

UNIT I - First order ordinary differential equations
Exact, linear and Bernoulli’s equations, Euler’s equations, Equations not of first degree: equations solvable for p, equations

solvable for y, equations solvable for x and Clairaut’s type.

UNIT II - Ordinary differential equations of higher orders
Second order linear differential equations with variable cocfficients, method of variation of parameters, Cauchy-Euler

equation; Power series solutions; Legendre polynomials, Bessel functions of the first kind and their properties.

UNIT 111 - Partial Differential Equations
First order partial differential equations, solutions of first order linear and non-linear PDEs- Solution to homogenous and non-

homogenous linear partial differential equations second and higher order by complimentary function and particular integral method.

UNIT IV - Partial Differential Equations
Flows, vibrations and diffusions, second-order linear equations and their classification, Initial and boundary conditions (with

an informal description of well posed problems), D*Alemberts solution of wave equation. Boundary-value problems: Solution of
boundary-value problems for various linear PDEs in various geometries.

UNIT V - Complex Integration .
Contour integrals, Cauchy-Goursat theorem (without proof), Cauchy Integral formula (without proof), zeros of analytic

functions, singularitics, Taylor’s series, Laurent’s series, Residues, Cauchy Residue theorem (without proof), Evaluation of definite
integral involving sine and cosine.

SUGGESTED READINGS

1. GB. Thomas and R.L. Finney, (2002),Calculus and Analytic geometry, 9th Edition,Pearson.
2. Erwin kreyszig, (2006),Advanced Engineering Mathematics, 9th Edition,John Wiley & Sons.
3. Hemamalini. P.T, (2014),Engineering Mathematics, McGraw Hill Education (India) Private Limited, New Delhi.
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4. W.E. Boyce and R. C. DiPrima,(2009), Elementary Differential Equations and BoundaryValue Problems, 9th Edi,
0
India.

» Wil

5. S.L. Ross, (1984),Differential Equations, 3rd Ed.,, Wiley India. !
6. Veerarajan T, (2008),Engineering Mathematics for first year, Tata McGraw-Hill, New Delhi.
7. E.A. Coddington,(1995), An Introduction to Ordinary Differential Equations, Prentice Hall India.
8. E.L. Ince, (1938),Ordinary Differential Equations, Dover Publications.
9. G.F.Simmons and S.G. Krantz,(2007),Ditferential Equations, Tata McGraw Hill,
10. S.J. Farlow, (1993).Partial Differential Equations for Scientists and Engineers, Dover Publications
1. R. Haberman, (1998),Elementary Applied Partial Differential equations with Fourier Series and Boundary Valug,

Problemdth Ed., Prentice Hall,
12, lan Sneddon,(1964), Elements of Partial Differential Equations, McGraw Hill
13. J. W. Brown and R. V. Churchill,(2004),Complex Variables and Applications, 7th Ed., McGraw Hill,
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KARPAGAM ACADEMY OF HIGHER EDUCATION
(Deemed to be University Established Under Section 3 of UGC Act 1956)
COIMBATORE-641 021
DEPARTMENT OF SCIENCE AND HUMANITIES
FACULTY OF ENGINEERING

| B.E CIVIL ENGINEERING
LECTURE PLAN

Subject : MATHEMATICS -1l
(Differential Equations)
Code : 19BECE201
Topics covered No. of
S.NO hours
UNIT | First order ordinary differential equations
1 Introduction of first order differential equations 1
2 Exact, linear and Bernoulli’s equations 1
3 Exact, linear and Bernoulli’s equations 1
4 Euler’s equations 1
5 Tutorial 1 - Problems based on Exact, linear and Bernoulli’s equations 1
6 Equations not of first degree:Equations solvable for p 1
7 Equations not of first degree:Equations solvable for p 1
8 Equations solvable for y 1
9 Equations solvable for y 1
10 Equations solvable for x 1
11 Equations solvable for x 1
12 Clairaut’s type 1
13 Clairaut’s type 1
14 | Tutorial 2 - Problems based on Clairaut’s type, Equations solving for x 1
andy, p
TOTAL 14
UNIT 11 Ordinary differential equations of higher orders
15 Introduction of ordinary differential equations 1
16 Second order linear differential equations with variable coefficients 1
17 Second order linear differential equations with variable coefficients 1
18 Second order linear differential equations with variable coefficients 1
19 Second order linear differential equations with variable coefficients 1
20 Second order linear differential equations with variable coefficients 1
21 | Tutorial 3- Problems based on second order differential equations with 1
variable coefficients
22 Method of variation of parameters 1
23 Cauchy-Euler equation 1
24 Power series solutions; Legendre polynomials 1
25 Power series solutions; Legendre polynomials 1
26 Bessel functions of the first kind and their properties 1
27 Bessel functions of the first kind and their properties 1
28 | Tutorial 4 - Problems based on Bessel functions and Legendre 1
polynomials
TOTAL 14
UNIT 111 Partial Differential Equations
29 Introduction- of partial differential equations 1
30 First order partial differential equations 1
31 First order partial differential equations 1




32 | solutions of first order linear and non-linear PDES 1
33 | solutions of first order linear and non-linear PDES 1
34 | solutions of first order linear and non-linear PDES 1
35 | Tutorial 5 - Problems based on solutions of first order linear and non- 1
linear PDEs
36 | Solution to homogenous and non-homogenous linear partial differential 1
equations second and higher order by complimentary function and
particular integral method
37 Solution of homogenous linear partial differential equations 1
38 Solution of homogenous linear partial differential equations 1
39 non-homogenous linear partial differential equations 1
40 non-homogenous linear partial differential equations 1
41 Solution of non-homogenous linear partial differential equations second 1
and higher order
42 | Tutorial 6 - Problems based on homogenous and non-homogenous 1
linear partial differential equations
TOTAL 14
UNIT 1V: Partial Differential Equations
43 Introduction — Flows, vibrations and diffusions 1
44 | second-order linear equations and their classification 1
45 | second-order linear equations and their classification 1
46 Initial and boundary conditions (with an informal description of well 1
posed problems),
47 Initial and boundary conditions (with an informal description of well 1
posed problems),
48 | Tutorial 7- Initial and boundary conditions (with an informal 1
description of well posed problems)
49 D’ Alemberts solution of wave equation 1
50 D’ Alemberts solution of wave equation 1
51 Boundary-value problems 1
52 Boundary-value problems 1
53 Solution of boundary-value problems for various linear PDES in various 1
geometries.
54 | Solution of boundary-value problems for various linear PDES in various 1
geometries.
55 Solution of boundary-value problems for various linear PDES in various 1
geometries.
56 | Tutorial 8 - Solution of boundary-value problems for various linear 1
PDEs in various geometries.
TOTAL 14
UNIT V Complex Integration
57 Introduction - Complex Integration, Line integral 1
58 Problems solving using Cauchy’s integral theorem 1
59 | Problems solving using Cauchy’s integral formula 1
60 Taylor’s Series Problems 1
61 Taylor’s Series Problems 1
62 Laurent series problems 1
63 Laurent series problems 1
64 | Tutorial 9 - Taylor’s and Laurent’s series problems 1
65 Theory of Residues 1
66 Cauchy’s residue theorem 1
67 Applications of Residue theorem to evaluate real integrals. 1




68 | Applications of Residue theorem to evaluate real integrals. 1
69 Use of circular contour and semicircular contour with no pole on real 1
axis.
70 | Tutorial 10 - Cauchy’s residue theorem, Applications 1
TOTAL 14
GRAND TOTAL 70
Staff- Incharge HoD
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UNIT 1 FIRST ORDER ODE

Questions

The necessary and sufficient condition for the
differential equation to be exact is

The equation is known is dy/dx+Py=Q y"2
The integrating factor of dy/dx-+y/x=x"2

The solution of Mdx+Ndy=0 is posses an

A differential equation is said to be if the
dependent variable and its derivative occur only in the
first degree and are not multiplied together

The order of d"2y/dx"2+y=x"2-2 is
The integrating factor of dy/dx+ysinx =0 is
The integrating factor of dy/dx-ycotx = sinx is

The solution of y=(x-a)p-p"2
An equation of the form y=px+f(p) is known as
The order of d"2y/dx"2+y=0 is

The clairaut’s form of p=tan(px-y)

An equation involving one dependent variable and its
derivatives with respect to one independent variable is
called

The
more variables

is differentiation of a function of two or

A differential equation is said to be linear if the
dependent variable and its derivative occur only in the
degree and are not multiplied together

The highest derivative of the differential equation is

The powerof the hightest derivative of the differential
equation is called

The order of y"-y+7=x"2+4 is
The order of y"™xy+7x=0 is

optl opt2
M ,=N_,
. Bernoulli’s
Euler equatior .
Equation
X y
Infinite no
of finite no of
integrating  integrating
factor factor
Linear nonlinear
0 1
eN-cosx ye’-cosx
sinx - sinx
y = (x-a)c- y=(x
ch2 a)c+ch2
Bernoulli's
linear Equation
2 1
y=cx+tan”-1 y=cx-tan”-1
c c
ODE PDE
ODE PDE
first second
Order Degree
Order Degree
0 1
0 1

opt3

Legendre
equation

logx

quadratic
2
logx

COosx

exact

c=tan(cx-y)

Partial

Partial

third

Power

Power

optd Answer

My=Nx Mx=Nx My=Ny My=Nx

Bernoulli’s
Homogeneous .
Equation
0 X
Infinite no
one of
integrating integrating
factor factor
PDE
Linear
3 2
efsinx eN-cosx
- COSX - sinx
-1 y = (x-a)c-c"2
Clairaut’s Clairaut’s
equation equation
-1 2
y=cx-tan”-1
c=tan(px+y) c
Total ODE
Total PDE
irst and secon first
second degreec ~ Order
second degree ~ Degree
3 2
3 3



The degree of the (d"2y/dx"2)"2+(dy/dx)"3+3y=0
The degree of the (d"2y/dx"2)"3+(dy/dx)"3+7y=0
The order and degree of (d"3/dx"3)"2+dy/dx+9y=0

The standard form of a linear equation of the first order

The integrating factor of linear equation of the form
dx/dy+Px=Q is

The integrating factor of linear equation of the form
dy/dx+Py=Q is

The integrating factor of dy/dx+ysinx=0 is

The integrating factor of dy/dx-ycotx=0 is

If the given equationMdx+Ndy=0 is homogenous and
Mx+Ny#0 then the integrating factor is

The solution of Mdx+Ndy is

If Mdx+Ndy=0 be a homogeneous equation in x and y,
then is an integrating factor(Mx+Ny#0)

If Mdx+Ndy=0 be a homogeneous equation in x and y,

then is an integrating factor(Mx-Ny#0)

1 2 3 2
1 2 3
3,2 2,3 1,2 2,1 3,2

dy/dx+Py=Q dy/dx+py=Q dy/dx+Py=q 5dy/dx+Py=Q dy/dx+Py=Q

eintegral
>integral Qdre"integral Pdytintegral Qd:  e"Qdx Pdy
eMintegral
>Mintegral Qdy"integral Pd» integral Qd:  e"Qdx Pdx
e(-cosx)  e™(-cosx)y logx e\(sinx) e”(-cosx)
cos X (-cos x) cosec X sin X cosec X
I/(Nx-My) 1/(Mx+Ny) 1/(Mx-Ny) 1/(Nx+tMy) 1/(Mx+Ny)
intergral y  intergral y intergraly intergraly intergral y
constant constant constant constant constant
Mdx+integra Mdx+integr Ndx+integra Mdx+integr Mdx+integr
l of terms of al of terms lofterms al of terms  al of terms
N not not not not of N not
containing X containing  containing containingy containing
dy X dx x dx dx x dy
I/(Mx+Ny) 1/Mx-Ny) Mdy+Ndx Mdy-Ndx 1/(Mx+Ny)
I/(Mx+Ny) 1/Mx-Ny) Mdy+Ndx Mdy-Ndx 1/(Mx-Ny)
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UNIT-2 ODE OF HIGHER ORDERS

Questions

An equation involving one dependent variable and its derivatives with respect

to one independent variable is called

The roots of the Auxillary equation of Differential equation, (D*2-2D+1)y=0

are
The order of the (DA2+D)y=0 is

The roots of the Auxillary equation of Differential equation, (D*4-1)y=0 are

The degree of the (D*2+2D+2) y=0 is
The particular integral of (D*2-2D+1)y=e”x is

The roots of the Auxillary equation of Differential equation (D2-4D+4)y=0 are

The P.I of the Differential equation (D*2 -3D+2)y=12 is

If the roots of the auxilliary equation are real and distinct then the C.Fis...

If the roots of the auxilliary equation are real and equal then the C.Fis...

If the roots of the auxilliary equation are complex then the C.Fis...

If f(D)=D"2 -2, (1/(D))e2x=

If f(D)=D"2 +5, (1/f(D)) sin 2x =

The particular integral of (D2 +19D+60)y= e”x is,

The particular integral of (DA2+25) y= cosx is
The particular integral of (DA2+25) y= sindx is

The particular integral of (DA2+1) y=sinx is

The particular integral of (D2 -9D+20)y=e”(2x) is.

The particular integral of (D/2-1) y=sin2x is
The particular integral of (DA2+2) y= cosx is
The particular integral of (DA2- 7D-30)y="5is
The particular integral of (D”2- 12D-45)y=-9 is

The particular integral of (D”2- 11D-42)y=21 is

The particular integral of (DA2+1) y= 2 is

solve (DA2+2D+1) y=0

The of a PDE is that of the highest order derivative occurring in it
The degree of the a PDE is of the higest order derivative
C.F+P.1 is called -----------mmmnmem- solution

Particular integral is the solution of -------------

Whichis independent varible in the equation z= 10x+5y

Which is dependent varible in the equation z=2x+3y

1_-(1/2) ()=
1_(1/2) (x)=

(1-x72)d*y/dx"2-2xdy/dx+n(n+1)y=0 is called

optl

Ordinary Differential

Equation
(01)

2
(1111)

1
((x72)/2) enx

(21)

1/2

Ae’(m1x)+Ber(m2x)

Ae’(m1x)+Ber(m2x)

Ae’(m1x)+Ber(m2x)

(1/2)er
sin x
(-e"(x))/80
(cosx)/24
(-sin4x)/9
Xcosx/2
en(2x) /6
-sin2x)/5
-COSX)

1/30)

(-1/5)
(-1/42)
1

(
(
(

y=(AX+B)e"(-1)x

degree
power

singular
f(a,b)=F(x,y)

Xx&y

X

sqrt(2/pi) cosx

sqrt(2/pi) cosx

Legendre's Equation

opt2

Partial Differential
Equation

(32)

1

(11-11)

3

(x/2) e™x

(22)

1/7

(A+Bx) e” (m1x)

eMax)
(AcosBx+BsinBx)

en(-ox)

(AcosBx+BsinBx)
(1/ 4)er2x

cos x

(en(-x))/80

(cosx)/25

(sin4x)/9

( -xcosx)/2

en2x) /(-6)

sin2x/5

(-sinx)

(-1/30)

(1/5)

(1/42)

2

y=(AX+B)e”(-2)x

power
ratio

complete
f(1,0)=0

z

z

sqrt(4/pi) cosx
sqrt(4/pi) cosx

Cauchy's equation

opt3
Difference
Equation
(12)

0

(1-11-1)

0

((x12)/4) erx
(2-2)

6

eMax)
(AcosBx+BsinBx)

(A+Bx) e” (mx)

(A+Bx) e” (mx)
(17 2)en-2%)

sin 2x

(e”x)/80

(-cosx)/24

(sin4x)/41

( -xsinx)/2

er(2x) /12

sin2x/3

cosx

(1/6)

(1/45)

(1/2)

-1

y=(AX"2+B)en(-

1)x

order

degree

general
[1/6(D,DY)]F(x,y)
XY,Z

y

sqrt(2/pi) sinx

sqrt(2/pi) sinx

Partial Equation

optd

Integral
Equation

(11)

-1

(1-1i-i)

2

((x3)/3) e”x
(-22)

10

(A+Bx) e” (m2x)

(A+Bx) e (-mx)
e”ax)
(Acospx+BsinPx
)

(1/ 2)er2x

-sin 2x
(-e*x)/80
(-cosx)/25
(-sindx)/41
xsinx/2
en(2x) /(-12)
(-sin2x)/3
sinx
(-1/6)
(-1/45)
(-1/2)

-2

y=(AX-B)e/(-1)x

ratio
order

particular
f(a,b)=F(u,v)

x alone

X&y
sqrt(4/pi) sinx

sqrt(4/pi) sinx

Bessel's
Equation

Answer
Ordinary
Differential
Equation
(11)

2

(1-1i-)

1

((x~2)/2) e”x
(22)

6

Ae”(m1x)+BerMm
2x)

(A+Bx) e” (mx)

eMax)
(AcosBx+BsinBx)

(1/ 2)er2x

sin 2x
(e”x)/80
(cosx)/24
(sin4x)/9
( -xcosx)/2
er(2x) /6
(-sin2x)/5
cosx
(-1/6)
(1/5)
(-1/2)

2

y=(AX+B)e/(-1)x

order
power

general
[1/6(D,D)]F(x,y)

x&y

z
sqrt(2/pi) cosx

sqrt(2/pi) sinx

Legendre's
Equation
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UNIT lll PDE
Questions

In a PDE, there will be one dependent variable and

independent variables

The of a PDE is that of the highest order derivative

occurring in it

The degree of the a PDE is

Afirst order PDE is obtained if

of the higest order derivative

In the form of PDE, f(x,y,z,a,b)=0. What is the order?
What is form of the z=ax+by+ab by eliminating the arbitrary

constants?

General solution of PDE F(x,y,z,p,q)=0 is any arbitray function
F of specific functions u,v is satisfying given PDE

The PDE of the first order can be written as

The complete solution of clairaut's equation is

The Clairaut’s equation can be written in the form --------

Which of the following is the type f(z,p,q)=0 ?

optl
only one
degree

power

Number of
arbitrary
constants is
equal Number
of independent
variables

1

z=qxtpy*tpq

F(u,v)=0
F(x,y,8,t)

z=bx+ay+f(a,b)
z=px+qy+f(p,q
)

p(1+q)=qx

opt2

two or more

power

ratio

Number of

arbitrary constants
is lessthan Number

of independent
variables
2

z=px+qy+tpq

F(x,y,z)=0

F(x,y,z,p,q)=0

z=ax+by+f(a,b)
z=(p-
Dx+qy+i(x,y)

p(1+q)=qz

opt3
no
order

degree

Number of
arbitrary
constants is
greater than
Number of
independent
variables

3

Z=pxX+qy+p

F(x,y)=0
F(x,y,2,1,3,2
=0

z=ax+tby
z=Pp+Qq

p(1+q)=qy

optd
infinite
number of

ratio

order

Number of
arbitrary
constants

is not equal
to Number
of
independen
t variables
4

z=py+qy+q
F(p.q)=0
F(x,y)=0

z=f(a,b)
Pq+Qp=r

fy+2x)

Answer
two or more
order

power

Number of arbitrary
constants= Number of
independent variables
1

z=px+qy+pq
F(u,v)=0
F(x,y,z,p,q)=0

z=ax+by+f(a,b)
z=px-+qy+f(p,q)

p(1+q)=qz



The equation (D"2 z+2xy(Dz)"2+D'=5 is of order and

degree 2 and 2
f(y+2x)+xg(y+2
The complementry function of (D2 -4DD+4D'""2)z=x+y is X)
The solution of xp+yq=z is f(x"2,y"2)=0
A solution which contains the maximum possible number .
. . . singular
of arbitrary functions is called------------- integral.
The | 'sli ti b itten in the form --
e lagrange's linear equation can be written in the form Pq+Qp=r

z=ax+(1/a)y+b

The solution got by giving particular values to the

arbitrary constants in a complete integral is called a -------- general

The general solution of Lagrange's equation is denoted as-- fu.v)=0

The subsidiary equations are px+qy=z is -------------- ix/y=dy/z=dz/
The general solution of equation p+q=1 is ------------- f(xyz,0)

The separable equation of the first order PDE can be
written in the form of --—------——-
Complementary function is the solution of ------------—-—-—--

f(x,y)=g(x,y)

_____ f(a,b)
C.F+P.I is called ------------------- solution singular
Particular integral is the solution of ------------- f(a,b)=F(x,y)
Which is independent varible in the equation z= 10x+5y x&y

Which is dependent varible in the equation z=2x+3y X

2and 1
f(y+x)+xg(y+2x)

f(xy,yz)

complete
Pg+Qp=R

7z=ax+ty+b

singular

zX
dx/x=dy/y=dz/z
f(x-y.y-2)
f(a,b)=g(x.y)

f(1,0)=0
complete

f(1,0)=0

land 1 Oand 1
flytx)+xg(y+ f(y+4x)+xg
X) (y+4x)
fix/ly
f(x,y)=0 ,y/2)=0
general particular
Pp+Qq=R  F(xy)=0
z=ax+ay/b+c z=ax+b
particular ~ complete
F(x,y,s,t)=
Fey g0y
xdx=ydy=zd dz/z=dx/y
z =dy/x
f(x-y.y+2) g(x,y,s,t)=

fx,p)=e(y,q) f(x)=g(a)

y)
general particular
[1/f(D,DY]F( f(a,b)=F(u,
X,y) v)
X,Y,Z x alone

y x&y

2 and 1
fy+2x)+xg(y+2x)

f(x/y ,y/z)=0

general
Pp+Qg=R

z=ax+(1/a)y+b

particular

f(u,v)=0
dx/x=dy/y=dz/z
f(x-y,y-2)
fx,p)=g(y,q)

f(D,D")z=0
general

[1/f(D,D")]F(x,y)

x&y

V4



p=2xf"(x*

Which of the following is the type f(z,p,q)=0 p(1+q)=gx p(1+q)=qz p(1+q)=qy 2)-(vA2 p(1+q)=qz
)-(y*2))
=ax+by+(a’
Which is complete integral of 7=px+ay (/@) ¢ byH@™2) o trab maxtby+ab z=atf(a)x z=axtby+(a2)(b"2)
The complete integral of PDE of the form F(p,q)=0 is z=axtf(a)ytc z=ax+f(a)+b z=atf(a)x  z=axtf(a) z=ax+f(a)y+c
The relation between the independent and the dependent solution complet solution general singular solution
variables which satisfies the PDE is called------- P solution solution
A solution which contains the maximum possible number . .
of arbitrary constant is called--——--— general complete solution singular  complete
The equations which do not contain x & y explicitly can
be Wr?tten i1 the FOrMmmm e Y RPHEY f(z,p,q)=0 f(p,q)=0 (p,9)=0 f(x,p,9)=0 f(z,p,q)=0
The subsidiary equations of the lagranges equation 2y(z- dx/2y(z-3) = EX/QX-Z) dx/2y=dz/(z- dx/2y=dz/( dx/2y(z-3) =dy/(2x-z)
3)p + (2x-2)q = y(2x-3) dy/(2x72) ~dy2y(z:3) 3) z —dz/y(2x-3)
=dz/y(2x-3)  =dz/y(2x-3) 3)=dy/2x
A PDE ., the partial derivatives occuring in which are of . . .
the first degree s said {0 be —~-rrrrrrmrnm linear non-linear order degree linear
A PDE., the partial derivatives occuring in which are of . . .
the 2 or more than 2 degree is said to be--—-- linear non-linear order degree non-linear
DSV . .. . .
rIefS ; e((:t( ti Xai)s(}j_i b) then differentiating z partially with % 3x(y"2+b) IX(y2+b)  3xty 2x(y°2+b)
byt . . . .
g zy ia;xmt?/ ab then differentiating z partially with respect . ath 0 b b
;l\":/liec zczili;t:;ri(_)_f_ differentiating z partially with respect to x ax axtbyte axtb ax=p axtb
: A+4m-
The auxiliary equation of (D*2-4DD +4 D'"2'2=0 is mA2-4m+4=0 mA2+4m+4=0  m 2-4m-4=0 T:g M- A Ama=0
A3 A3+Tm-
The auxiliary equation of (D"3-7DD"2-6D"3)z=01is  m"3+7m+6=0 m*3-7m-6=0 ;nmi 0 g‘:g M A3 7me6=0
: A2+4m-
The auxiliary equation of (D*2-4DD +4 D"2)z=e’x is ~ m2+4m+4=0 m"2-4m-4=0 < ' none none

4=0



The roots of the partial differential equation (D*2-
4DD’+4 D'"2)z=0 are
The roots of the partial differential equation (D"2-
2DD’+D"2 )z=0 are

2,1 2,2

0,1 1,-1
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UNIT -IV
PARTIAL DIFFERENTIAL EQUATIONS

Questions opt1l opt 2 opt3 opt4 Answer
Partla'l dlffcrcnnal’ equation of second order is said to Elliptic at a point BM-4AC<0 Br-4AC=0 BrI4ACS0 BrI—4AC BM-4AC<0
(x,y) in the plane if ---------
Pa.rtlal dlffc'rcntlal cqua?lon of second order is said to Parabolic at a BM-4AC<0 BM-4AC=0 BrI4ACS0 BrI—4AC Br-4AC=0
point (x,y) in the plane if ---------
Pa.rtlal dlffc'rcntlal cqua?lon of second order is said to Hyperbolic at a BM-4AC<0 BM-4AC=0 BrI4ACS0 BrI—4AC Br-4ACS0
point (x,y) in the plane if ---------
Two dimensional Laplace Equation is ---------- u_xx+tu_yy=1 u_xx+tu_yy=0 u_x=u_y u_x+u_y=0 u_xx+tu_yy=0
. . Lo =[(1/a2)u_t]+
One dimensional heat Equation is ---------- u_xx=(1/0"2)u_t TBXX [(Mo"2)u ] u_Xx=u_tt u_xx+tu_tt=0 u_xx=(1/0"2)u_t
— A — A A
One dimensional wave Equation is ---------- u_xx=(1/0"2)u_t u_xx+u_yy=0 liixx (a2)u_t u_xx=u_t ;*XX (1Va"2)u_t
. . . Lo =(1/o"2)u_t" t)=p(x-
The D’Alembert’s solution of the One dimensional wave Equation is---- y(X,t)=@(x-at)ty(x+tat) y(x,t)=0 u_xx=(1/a"2)u_t uxx=(ar2u t yx,0=e(x
2 at)yy(xtat)
The Possion equation is of the form ----- yx,=px-at)ty(xtat) v xx=(1/a"2)u_t u xx=(1/a"2)u_tt u_xxt+u_yy=f(x,y) u_xxtu_yy=f(x,y)
The stcady' state temperature of a rod of length | whose ends are kept at ()= 10%/1+ 30 ()= 40x/1 ()= 30x/1 None ()= 10%/1+ 30
30 and 40 is
R . . u_xx=(1/a"2)u_t
The temperature distribution of the plate in the steady state is --------- u_xx=(1/0"2)u_t u_xx+u_yy=0 "y — uxx=u_t u_xx+tu_yy=0
Two dimensional heat Equation is known as ---------- equation. partial Radio laplace Poisson laplace
In one dimensional heat flow equation ,if the temperature function u is
. . L =ax +b b= alxt t)=at+b t)=at-b =ax +b
independent of time, then the solution is------ u(x)=ax .= a(xy um=a um=a u(x)=ax
f xx+2f xy+4f yy=0is a Elliptic Hyperbolic Parabolic circle Elliptic
f xx=2f yyis a --------- Elliptic Hyperbolic Parabolic circle Hyperbolic
f xx-2f xy+f yy=0is a ----------- Hyperbolic Elliptic Parabolic circle Parabolic
The diffusivity of substance is------ k/pc pc k pe/k k/pc
Heat flows froma ------- temperature higher to lower lower to higher normal high higher to lower
The Amount of heat required to produce a given temperature change in
a bodies propostional to the ------- of the body and to the temperature  temperature heat mass wave mass
change.
The rate at which heat flows through an area is------ to the area and to . .
. equal not equal lessthan proportional proportional
the temperature gradient normal to the area.
In steady sFate conditions the temperature at any particular point does Time temperature mass none Time
not vary with ---
The wave equation is a linear and ------ equation non homogeneous homogeneous quadratic none homogeneous
In method of separation of variables we assume the solution in the form
o P u(xy)=X() WEOXEOTO  uE0-uky)  uEy)XEOYE)  uG)=XT()
) +Bsi AN A 1 i 1 _—
u(x,t)=(Acosix+Bsinix)Ce"(-(0*2))(A"2)t) is the possible solution of heat wave Japlace none heat

--- equation



y=(Ax+B)(Ct+D) is the possible solution of ------ equation heat wave
If the heat flow is one dimensional ,then the -------- is a function x and t .
only heat light

The stream lines are parallel to the X-axis ,then the rate of change of

the temperature in the direction of the Y-axis will be --------- X one two
- 0,t)=0 if t>=0; ,0)=0 if t>0;
To solve y_tt=(0"2)yxx, we need -------- boundary conditions. ﬁl,’t)): 0 ilf =0 53():)0 i flt: 0
The boundary condition with non zero value on the R.H.S of the wave .
. . First Second
equation should be taken as the -------------- boundary condition.
In one dimensional heat equation u_t= (o*2)u_xx, What does o2
k/pc pe

stands for?

u(x,t)=(Acosix+Bsi
The possible solution of wave equation is ---------- y=(Ax+B)(Ct+D) nAx)(Ce™(Ay)+De’\(-
Ay)
u(x,t)=(Acosix+Bsi

= +Bsi
The possible solution of heat equation is ---------- uCol=(Acostx+Bsinkx nAx)(Ce(hy)+De (-

Ce(-(a2))(A2)t sinkx

)Ce(-(a2))(A"2)t) )
If BA2-4AC = 0, then the differential equation is saidtobe parabolic elliptic hyperbolic
If BA2-4AC > 0, then the differential equation is saidtobe parabolic elliptic hyperbolic
If BA2-4AC <0, then the differential equation is saidtobe parabolic elliptic hyperbolic
The laplace equation in the polar coordinates is of the form----- u_r+u_6=0 u_xx=(1/a”2)u_t"2 u_xx=(1/a"2)u_t
The flow is two dimensional the temperature at any point of the plane is
——————— of Z-coordinates. linear independent dependent
u(x,y)=(Acosix+Bsinkx)(Ce”(hy)De”(-Ly)) is the possible solution of
the equation. heat wave laplace
U(r,0)=(A log r+B)(CO+D) is the possible solution of ------ equation heat wave laplace

laplace

temperature

zero

y(x,t)=0 if t>0

Last

u(x,t)=Acosix+B

SinAX

u(x,t)=Acosix+B

none

wave

five

none

none

pe/k

u(x,t)=AcosAix-
BsinAx

u(x,t)=Acosix-
BsinAx

equally spaced
equally spaced

equally spaced

(r"2)u_rr+ru_r+u_
00=0

none
none

none

wave

temperature

Zero

¥(0,)=0 if £5=0;
y(L,H=0 if =0

Last

k/pc

y=(Ax+B)(Ct+D)
u(x,t)=(Acosix+B

sinAx)Ce”\(-
(a"2))(M2)t)

parabolic
hyperbolic

elliptic
(r"2)u_rr+ru_r+u_
06=0

independent

laplace

laplace
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UNIT 5 COMPLEX INTEGRATION

Questions

A curve is called a if it does not intersect
itself

A curve is called if it is not a simple closed
curve

If f(z) is analytic in a simply connected domain D and C
is any simple closed path then [(from ¢)f(z)dz =

If f(z) is analytic inside on a simple closed curve C and
a be any point inside C then [(from c)f(z)dz /(z-a)=
The value of [(from c¢) [(32°2+7z+1)/(z+1)] dz where C
is|z|=1/2is

The value of [(from ¢) (cos niz/z-1) dz if C is |z| =2
The value of [(from c) (1/z-1) dz if C is |z| =2

The value of [(from c) (1/z-3) dz if C is |z| =1

The value of [(from c) (1/(z-3)"3) dz if C is |z =2

The Taylor's series of f(z) about the point z=0 is called
~ series

The value of [(from c) (1/z+4) dz if C is |z| =3

In Laurent's series of f(z) about z=a, the terms
containing the positive powers is called the part

In Laurent's series of f(z) about z=a, the terms
containing the negative powers is called the part

The poles of the function f(z) = z/((z-1)(z-2)) are at z =

The poles of cotz are

The poles of the function f(z) = cos z/((z+3)(z-4)) are at

7=
The isolated singular point of f(z) = z/((z-4)(z-5))

The isolated singular point of f(z) = z/((z(z-3))

A simple pole is a pole of order

The order of the pole z= 2 for f(z) = z/((z+1)(z-2)"2)
Residue of (cosz/z) atz=01s

The residue at z= 0 of (1 + ¢"z) / (zcosz+sinz)) is

The residue of f(z) =cotzatz=01is__

The singularity of f(z) =z / ((z-3)"3) is

A point z=a is said to be a point of f(z), if f(z) is
not analytic at z=a

A point z=a is said to be a point of f(2), if f(z) is
analytic except at z=a
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In Laurent's series of f(z) about z=a, the terms
containing the negative powers is called the point

In Laurent's series of f(z) about z=a, the terms
containing the positive powers is called the point

In contour integration, cos 6=

In contour integration, sin 6=

Singular

Singular

isolated
singular

isolated
singular

removable
singular

removable
singular
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essential  essential
singular singular
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singular singular
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