
               Semester – II 
18MMU211                DIFFERENTIAL EQUATIONS (PRACTICAL)      3H – 2C 
 
Instruction Hours / week: L: 0 T: 0 P: 3  Marks: Internal: 40  External: 60 Total: 100 

       End Semester Exam: 3 Hours 
Course Objectives  
This course enables the students to learn   

 Problem-solving through programming. 
 Hands-on training using lab components.  

 
Course Outcomes (COs) 
On successful completion of this course, the student will be able to 

1. Demonstrate comprehension in fundamental topics of computing, algorithms, computer 
organization and software systems. 

2. Have applied knowledge of areas of computing to create solutions to challenging 
problems, including specify, design, implement and validate solutions for new problems. 

3. Be aware of current research activity in computing through activities including reading 
papers, hearing research presentations, and successfully planning and completing an 
individual research project in computing or its application. 

 
List of Practical (Any 8 programs) 
 
1. Plotting of second order solution family of differential equation. 

2. Growth model (exponential case only). 

3. Decay model (exponential case only). 

4. Lake pollution model (with constant/seasonal flow and pollution concentration). 

5. Case of single cold pill and a course of cold pills. 

6. Limited growth of population (with and without harvesting). 

7. Predatory-prey model (basic volterra model, with density dependence, effect of DDT, two 

    prey one predator). 

8. Plotting of recursive sequences. 

9. Verify Bolzano-Weierstrass theorem through plotting of sequences and hence identify 

    convergent subsequences from the plot. 

10. Study the convergence/divergence of infinite series by plotting their sequences of partial 

      sum. 

11. Cauchy’s root test by plotting nth roots. 

12. Ratio test by plotting the ratio of nth and (n+1)th term. 
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UNIT I 

Partial Differential Equations  

SYLLABUS 

 

 

 

 

 

 

 

 

 

 
 

Partial Differential Equations – Basic concepts and Definitions  -Mathematical 

Problems. First Order Equations: Classification - Construction and Geometrical 

Interpretation- Method of characteristics for obtaining General Solution of Quasi 

Linear Equations- Canonical Forms of First-order Linear Equations.  
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POSSIBLE QUESTIONS 

 



UNIT-1

QUESTIONS OPTION 1 OPTION2 OPTION3 OPTION4 ANSWER

A differential equation involving 
______ of one or more variables 

with respect to a single 

independent variable is called 

ODE 
Ordinary 
derivatives

ordinary 
variales

partial 
derivatives partial variales

Ordinary 
derivatives

An equaton which is _____ is 
called non linear not linear dependent linear independent not linear

Initial value prolem is also called

one point 
boundary 

value prolem

two point 
boundary 

value problem

simply 
boundary 

value 

problem wave equation

one point 
boundary value 

prolem

Simply boundary value problem 

is also called

initial value 

prolem

one point 

boundary 

value prolem

two point 

boundary 

value 

problem

transport 

equation

two point 

boundary value 

problemAn equaton involving derivatives 
of one or more dependent 

variables with respect to one or 

more independent variable is 

called homogeneous

non-
homogeneous quasi-linear linear homogeneouscalled homogeneous homogeneous quasi-linear linear homogeneous

Non-linear ODE is an ODE that 

is ____ linear non-linear homogeneous

non-

homogeneous non-linear

____ ODE of order n is the 
dependent variable y and the 

independent variable x is an 

equation linear non-linear homogeneous

non-
homogeneous linear

An equation involving ____ of 

one or more dependent variables 

with respect to one or more 

independent variables is called equation derivative euler linear derivativesA differential equation involving 

partial equation of one or more 

variables with respect to _____ 

independent variable is called 

PDE one or more two or more

more than 
one more than two more than one

The order of the highest ordered 
derivatives involves in a 

differential equation is called 

order of 
differential 

equation

degree of 
differential 

equation

product of 
differential 

equation all the above

order of 
differential 

equation

Mathematical problem is said to 
be well posed if it satisfies the 

uniqueness then there is ____ 

one solution atleast almost more than all the above almost

Initial value prolem is also called

boundary 

value 

problem

cauchy 

problem all the above none of these

cauchy 

problem



A partial differential equation is 
the equation involving partial 

derivatives of one or more 

dependent variables with respect 

to ------------------ independent 

variable. one most one atleast one

 more than 
two more than one more than one

A differential equation involving 
ordinary derivatives of one or 

more dependent variables with 

respect to a ------------------ 

independent variable is called an 

ordinary differential equation. 1 2 3 4 1

The equation uxuxx + xuuy = sin y 

is ------------------ quasi linear non linear Cauchy boundary quasi linear

The order of the equation uxx – 

uyy = 0 is ------------------ 1 2 3 4 2

The partial differential equation 
ut – uxx = 0 with u(x, 0) = sin x. 

The given condition is called -----

------------- initial boundary Cauchy linear Cauchy

F(x, y, u, uxx, uyy) = 0 is ------------

------ order PDE  first  second third fourth  second------ order PDE  first  second third fourth  second

The equation F(x, y, u, ux, uy) = 

0 is said to be ------------------  linear non linear quasi-linear

non quasi 

linear  linear

Which one of the following is 

the homogeneous equation? xy + x = e  ax + by = 0

 nx + my = 

sinx  yx = y +3x  ax + by = 0

The existence of the 
mathematical problem  have ------

------------ solution.  one most one

 more than 
two  atleast one  more than one  atleast one

 L + M = M + L & LM = ML are 
called ------------------ property. associative commutative distributive  closed commutative

Which of an operator does not 
satisfies the linear condition ------

------------
L(cu) = c 
L(u)

L(u1 + u2) = 

L(u1) + L(u2)

L(c1u1 + c2u2) 

= c1L(u1) + 

c2L(u2)

L(c1u1 + 
c2u2) ≠ 

c1L(u1) + 

c2L(u2)

L(c1u1 + c2u2) 
≠ c1L(u1) + 

c2L(u2)

 (L + M) + N = L + (M + N) is 
called ------------------ property.  associative distriutive commutative closed  associative

equation is an ordinary 

differential equation that is not ---

-------- linear non linear differential integral linear

Linear ordinary differential 
equations are further classified 

according to the nature of the 

coefficients of the ------------------ 

variables and its derivatives single dependent independent constant dependent



The order of ------------------ 
derivatives involved in the 

differential equations is called 

order of the differential equation zero lowest highest infinite highest

The equation f(x, y, z, a, b) = 0 
containing two arbitrary 

parameters is called --------------- 

of an equation. linear non linear

complete 
solution partial solution

complete 
solution

A solution which is not 
everywhere differentiable is 

called a ------------------ solution. strong weak low high weak

A curve in (x, y, u)-space, whose 
tangent at every point coincides 

with the characteristic direction 

field (a, b, c), is called a -----------

-------. tangent curve normal curve

 characteristic 

curve uniform curve

 characteristic 

curve

The characteristic direction is 

also called as ------------------ monge axis monge curve monge line monge line monge axis

In the equation u(x0(t), y0(t)) = 

u0(t), u0(t) is called the -------------

---- final data initial data curve value null value initial data

The equation f(x, y, z, a, b) = The equation f(x, y, z, a, b) = 
_______ containing two 

arbitrary parameters is called 

linear of an equation. 0 1 2 3 0

The characteristic direction is 
also called as monge----------- axis line curve value curve axis

Linear ordinary differential 
equations are further classified 

according to the nature of the 

coefficients of the dependent------

------ and its derivatives constant variable derivatives equations variable

The equation f(x, y, z, a, b) = 0 
containing ______ arbitrary 

parameters is called linear of an 

equation. one two three fourth two

The equation f(x, y, z, a, b) = 0 
containing two arbitrary 

parameters is called linear of an 

_______. line equation point graph equation

_____ value prolem is also 
called cauchy problem

boundary 
value 

problem initial  all the above none of these initial  



The order of highest derivatives 
involved in the differential 

equations is called ______ of the 

differential equation order variable constant linear order  

The order of highest derivatives 
involved in the _______ 

equations is called order of the 

differential equation differential linear non linear quasi linear differential
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UNIT II  

SYLLABUS 
 

 

 

 

 

 

 

 
 

 

 

 

Method of Separation of Variables for solving first order partial differential 

equations.Derivation of Heat equation -Wave equation and Laplace equation. - 

Classification of second order - linear equations as hyperbolic, parabolic or 

elliptic.  
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UNIT 2

QUESTION OPTION 1 OPTION 2 OPTION 3 OPTION 4 ANSWER

The method of separation of 
variables in perhaps the worldest 

____ method for soving PDE systematic

transformatio
n

wave 
equation heat equation systamatic

The required solution of the PDE 
is then expossed as a 

product_____ not equal to 0
u(x,t)=X(x)+T
(t)

u(x,t)=X(x).
T(t) X(x).Y(y)

u(x,t)=Y(x).Y(
y) u(x,t)=X(x).T(t)

Complementry function is

Ae^m1x+Be^
m2x

u(x,t)=Y(x).
Y(y) Ae^m1x Be^m2x

Ae^m1x+Be^m
2x

____ law the tension is constant translation Hooke's law Newton's law Faraday's law Hooke's law

The tension in the string is in the 
direction of the tangent to the 

______
existing 
profile elongation tension center existing profile

Classification of second order 

PDE is  said to be hyperbolic . 

Then the equation is ______ negative equal equal to zero positive positive

If alpha and beta are the angles 
made by the _____ a and b 

respectively. perpendicular parallel tangents center tangents

The discriminent B^2-4AC=4y^2 The discriminent B^2-4AC=4y^2 
x^2 is parabolic eliptic hyperbolic all the aove hyperbolic

The string is _____ and elastic flexible segment elongation none of these flexible

The complete solution of PDE is 
u(x,y)=X(x)Y(y) 

(i.e)u=________ xy x+y x/y y/x xy

A solution to the partial 

differential equation (∂^2 

u)/(∂x^2 )=9(∂^2 u)/(∂y^2 ) is -----

-------------- cos(3x – y)                   x
2
 + y

2                
sin(3x – y)             

The partial differential equation 5 
(∂^2 z)/(∂x^2 )+6(∂^2 z)/(∂y^2 

)=xy is classified as elliptic hyperbolic parabolic circle elliptic

The partial differential equation 

xy ∂z/∂x=5(∂^2 z)/(∂y^2 ) is 

classified as elliptic hyperbolic parabolic sphere paraolic

  The partial differential equation 

(∂^2 z)/(∂x^2 )-5 (∂^2 z)/(∂y^2 

)=0 is classified as  elliptic hyperbolic parabolic sphere hyperbolic

A partial differential equation is 

one which involves __________  

derivatives single ordinary partial linear partial

The _______  of PDE satisfies 
for all values of  n unity existence solution formal solution

 Z=X(x)Y(y) is called ________ 
of variables integration seperation differention indution seperation



The separation principle can 
readily be extended to ___ 

number of variables smaller unique larger contrary larger

 The solution of PDE satisfies for 

all values of ______ n 1 2 3 n

If  f(x,p) = g(y,q) is called 
_______equation  Clairaut Charpit Crout separable separable

 L(z)+f(x,y,z,p,q)=0 where L is 
the ________ operator laplace differential lagrange longdivision differential

 Z=X(x)Y(y)T(z) is the extension 
of ______________ variables integration

differentiatio
n induction separation seperation

 The use of the theory of integral 
transforms is the _______ of 

PDE unity  existance solution formal solution

 The method of separation of 

variables applied to diffusion 

equation is similar 

to_______theory potential grad calculus electrostatic potential

 The order of PDE to be the order 

of the derivative of ______ order 

occurring in it. lowest highest first second highestoccurring in it. lowest highest first second highest

 Z=X(x)Y(y) is separable in the 

variables_________ x&y x&z y&z x+y x&y

 In the method of integral 
transforms L denotes 

________operator. nonlinear linear constant variable linear

The separation principle can 
readily be extended to larger 

number of ________. constant variable coefficient sequence variable

The variational approach to ____ 

value problem is useful in the 

derivation of approximating 

solution  Euclid kernal eigen node eigen

The use of the theory of integral 

transforms is the solution of 

______________ ode pde C.I P.I pde

The use of the _______ of 

integral transforms is the solution 

of pde theory integral

differentiati
on ode theory

The use of the theory of integral 
_______is the solution of pde transforms integral

differentiati
on ode transforms

The use of the theory of integral 
transforms is the ______ of pde solution integral

differentiati
on ode solution

The use of the theory of ______ 
transforms is the solution of pde integral transforms

differentiati
on ode integral



The ______ principle can readily 
be extended to larger number of 

variable larger variable principle separation separation

The separation principle can 
readily be extended to _____ 

number of variable larger variable principle separation larger

The separation principle can 
readily be _____ to larger 

number of variable extended variable principle separation extended

The separation principle can 

readily be extended to larger 

____ of variable number variable principle separation number

The separation _____ can readily 
be extended to larger number of 

variable larger variable principle separation principle

 In the method of _____ 

transforms L denotes linear 

operator. nonlinear integral constant variable integral
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UNIT III 

SYLLABUS 
 

 

 

 

 

 

 

 

 

 

Reduction of second order Linear Equations to canonical forms: 

  

 

 
 

Reduction of second order Linear Equations to canonical forms- The Cauchy 

problem- The Cauchy-Kowaleewskaya theorem -Cauchy problem of an infinite 

string - Initial Boundary Value Problems  -Semi-Infinite String with a fixed end - 

Semi-Infinite String with a Free end- Equations with non-homogeneous boundary 

conditions  -Non- Homogeneous Wave Equation. 
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UNIT-3

QUESTIONS OPTION 1 OPTION2 OPTION3 OPTION4 ANSWER

The second order partial differential 
equation is said to be ______ if B^2-

4AC>0 parabolic hyperbolic elliptic none hyperbolic

The second order partial differential 
equation is said to be ______ if B^2-

4AC=0 parabolic hyperbolic elliptic none parabplic

The second order partial differential 
equation is said to be ______ if B^2-

4AC<0 parabolic hyperbolic elliptic none elliptic

The second order partial differential 
equation is said to be elliptic  if B^2-

4AC=____ >0 <0 0 >=0 <0

The second order partial differential 

equation is said to be paraolic  if B^2-

4AC=____ >0 <0 0 >=0 0

The second order partial differential 
equation is said to be hyperolic  if 

B^2-4AC=____ >0 <0 0 >=0 >0

The second order linear partial 
differential equation, the coefficients differential equation, the coefficients 

are ______constants real imaginary known unknown real

The second order linear partial 

differential equation, the ____ are  

real constants coefficients constants numbers operators coefficients

The _____ order linear partial 
differential equation, the coefficients 

are  real constants first second third fourth second

The second order linear partial 
differential equation, the coefficients 

are  real _____ coefficients constants numbers operators constants

The simplex form by making a 
change in the independent variable in 

second order linear partial differential 

equation is called______ canonical parabola hyperbola elliptic canonical

The simplex form by making a 
_______ in the independent variable 

in second order linear partial 

differential equation is called 

canonical change parabola hyperbola elliptic change

The _____ form by making a change 
in the independent variable in second 

order linear partial differential 

equation is called canonical simplex parabola hyperbola elliptic simplex



The simplex form by making a 
change in the ______ variable in 

second order linear partial differential 

equation is called canonical independent parabola hyperbola elliptic independent

The simplex form by making a 
change in the independent variable in 

second order linear _______ 

differential equation is called 

canonical partial parabola hyperbola elliptic partial

The simplex form by making a 
change in the independent variable in 

____ order linear partial differential 

equation is called canonical second first second third second

The set of five functions is called 

_____ strip five functions set strip

The set of _____ functions is called 

strip five strip functions set five

The set of five _____ is called strip functions five strip set functions

The set of five functions is called 

strip set five functions strip set

The infinite sector --------------- is The infinite sector --------------- is 
called the range of influence of the 

point. P Q R S R

The ----------------------- theorem can 

be applied with continuous data by 

using polynomial approximations 

only if a small variation in the initial 

data leads to a small change in the 

solution.

Cauchy 
Kowalewska

ya  Cauchy existence uniqueness

Cauchy 
Kowalewskaya

The necessary condition for obtaining 

the second derivatives is that the 

curve ------ must not be a 

characteristic curve. L1 R0 P0 L0 L0

The equation A (dy/dx)^2-

B(dy/dx)+C=0 is called the -------------

-------
characteristic 
curve

characteristi
c equation

finite 
equation finite curve

characteristic 
equation

The solution of the ---------------------- 
is a surface called an integral surface 

in the (x, y, u) space passing through 

L.

Cauchy 
Kowalewska

ya
 Cauchy 
problem existence uniqueness

 Cauchy 
problem

The function f(λ) and g(λ) in u = f(λ) 
and ∂u/∂n= g(λ) are called --------------- 

data initial final cauchy complete cauchy



The Cauchy problem involves second 
order partial differential equations in--

---- independent variables. 0 1 2 3 2

The Cauchy Kowalewskaya theorem 
can be applied with --------------- data 

by using polynomial approximations 

only if a small variation in the initial 

data leads to a small change in the 

solution.
discontinuou
s continuous infinite finite continuous

 The necessary condition for 
obtaining the ------------- derivatives is 

that the curve L0 must not be a 

characteristic curve. first second third fourth second

The equation ----------------------- is 

called the characteristic equation.

 A 

(dy/dx)^2+B(

dy/dx)+C=0

 A 

(dy/dx)^2-

B(dy/dx)-

C=0

 A (dy/dx)^2-

B(dy/dx)=0

 A (dy/dx)^2-

B(dy/dx)+C=0

 A (dy/dx)^2-

B(dy/dx)+C=0

The solution of the Cauchy problem 

is a surface called an --------------- 

surface  in the (x, y, u) space passing 

through L.  Complete integral bounded unbounded integralthrough L.  Complete integral bounded unbounded integral

The function -------------------- in u = 

f(λ) and ∂u/∂n= g(λ) are called 

cauchy data. f(λ)  g(λ)

both f(λ) and 

g(λ)

 neither f(λ) 

nor g(λ)

both f(λ) and 

g(λ)

Linear ordinary differential equations 

are further classified according to the 

nature of the coefficients of the --------

------------ variables and its 

derivatives.  single dependent independent constant dependent

The standard form of first order 
differential equations derivative form 

is --------------------  (dy/dx)=f(x)

 
(dx/dy)=f(x,

y)

 
(dy/dy)=f(x,y

)  (dx/dy)=f(y)  (dy/dy)=f(x,y)

The general solution of ------------ 

equation  is called the complementary  

function of equation. single

homogeneo
us nonsingular

nonhomogeneo
us homogeneous

Polynomial ar2+br+c=0 is called ------
--------------

 

characteristic 

polynomial
 trivial 
polynomial

 determinant 
polynomial

 singular 
polynomial

 characteristic 
polynomial

A non linear ordinary differential 

equation is an ordinary differential 

equation that is not ------  differential  integral  linear  non linear  linear

General solution of higher order 

linear differential equation depends 

on --------------------

 arbitrary 

constant  coefficient type of roots

 method to 

which solved type of roots



An equation of the form ------------------
-- is called an equation with variables 

separable or simply a separable 

equations.

 F(x)G(y) 
dx+f(x)g(y) 

dy=0
G(y) dx+ 

g(y) dy=0 

 F(x)G(y) dx-

g(y) dy=0 F(x)G(y) dx=0

 F(x)G(y) 
dx+f(x)g(y) 

dy=0

Any linear combination of solutions 
of  the homogeneous  linear  

differential equation is also a -----------

--------- of  homogeneous equation. value  separable  solution  exact  solution
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UNIT-4

QUESTIONS OPTION 1 OPTION2 OPTION3 OPTION4 ANSWER

A partial differential equation has 

____ independent variables one or more two or more

more than 

one none of these two or more

The general linear system on the 
interval of a<=t<=b a<t<b a>t>b none of these a<=t<=b

The normal form of linear system of 
differential equation is the function 

of  x,y,z x y z x,y,z

Which method is used for solving 

linear system with constant 

coefficient

symbolic 

operator 

method
constant 
method

coefficient 
method none of these

symbolic 

operator 

method

A linear operator with  constant

constant 
coefficient linear non linear

constant 
coefficient

The method which depends upon the 

symbolic operator is called

linear 

operator

non linear 

operator

differential 

operator none of these

differential 

operator

A equation involving of______ 
variables with respect to a  one or 

more independent variable is called 

differential equation  one or more one two three  one or more

The canonical form is hyperolic if a=-c a=0 a=c a>0 a=-c

The canonical form is paraolic if a=-c a=0 a=c a>0 a=0The canonical form is paraolic if a=-c a=0 a=c a>0 a=0

The canonical form is elliptic if a=-c a=0 a=c a>0 a=c

The required solution for the product 

will be in the form of

u(x,y)=X(x)Y

(y)

u(x,y)=X(x)/

Y(y)

u(x,y)=X(x)-

Y(y)

u(x,y)=X(x)

+Y(y)

u(x,y)=X(x)Y(

y)

The function u(x,y,z,t) is used to 
represent the displacement at a time 

of a particle whose position at ____ 

is (x,y,z) rest motion object moving rest

The equation for conduction tells us 
that the rate of _____in joules per 

second melting heat transfer

heat 

conduction cooling heat transfer

The heat equation is a consequence 

of ____ law fourier law cauchy law eulers law

conservation 

law fourier law

The heat equation is a consequence 
of  fourier law of constant melting heating conduction conduction

An ____ is a function where domain 
is a set of function operator method

linear 
operator

non linear 
operator operator

The equation for conduction tells us 
that the rate of heat transfer 

in______
 joules per 
second kilowatts meter kilometer

 joules per 
second

The equation of differentiation with 
respect to t is denoted by the symbol -

----------. A B C D D

The dependent variable ------------- is 
expressed in the separable form u(x, 

y) = X(x) Y(y). u(y, z)  u(xꞌ, yꞌ)  u(x, y)  u(yꞌ, zꞌ)  u(x, y)



The derivative dx/dt is denoted by ----

----------. Dy  Dx  Dyꞌ  Dxꞌ  Dx

D is called as ----------------- operator. differential  logical  relational  boolean differential

The second derivative of x with 
respect to t is denoted by _______ D^2y  D^2x  D^2yꞌ  D^2xꞌ  D^2x

The dependent variable u(x, y)  is 
expressed in the separable form u(x, 

y) = -------------.  X(x) + Y(y)  X(x) - Y(y)  X(x) Y(y)  X(x) / Y(y)  X(x) Y(y)

The method of --------------  of 

variables is widely used in finding 

solutions of a large class of initial 

boundary value problems.  integration  separation

 
differentiatio

n  induction  separation

In the ------------- functions ω_n  

represents the discrete spectrum of 

circular frequencies. Euclid Kernal  eigen  node eigen
The nth derivative of x with respect 

to t is denoted by -----------------. D
n
y  Dnx  Dnyꞌ  Dnxꞌ Dnx

The method of ---------------- of 

variables is also known as the 

Fourier method or the method of 

eigen function expansion. integration  separation

 
differentiati

on  induction  separationeigen function expansion. integration  separation on  induction  separation
The string displays --------------- 

loops separated by the nodes. 1 2 n-1 n n

In the eigen functions 
γ_n=ω_n/2π=nc/2l  represents the ----

------------ frequencies. angular  circular rectangular spherical angular

The harmonic ------------- is called 

fundamental harmonic n=0 n=1 n=2 n=3 n=1

The harmonics ------------ are called 
overtones n < 1 n=1 n>1 n=0 n>1

The λ_n are called the ----------- 
values of the problem.  euclid  kernal  eigen  node eigen

The T* represents ----------------- of a 

vibrating string.

constant 

tension eigen  node  kernel

constant 

tension

In the method of integral 
transforms K is the ______ of the 

function kennel k(x,y) kernel    k(z) kernel

compatible then it have _______ 

solution unique different linear non linear unique

The ______ derivative of x with 
respect to t is denoted by  D^2x second first third fourth second

The second ______ of x with respect 
to t is denoted by  D^2x derivative non linear linear integral derivative

The second derivative of ____ with 
respect to t is denoted by  D^2x x,y,z x y z x



The second derivative of x with 
respect to _____ is denoted by  D^2x t x y z t

The harmonic n=1 is called_______

fundamental 

harmonic fundamental harmonic none of these

fundamental 

harmonic
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UNIT-5

QUESTIONS OPTION 1 OPTION2 OPTION3 OPTION4 ANSWER

The system of the form  dx/dt= 

a11(t)x + a12(t)y + F1(t) if F1(t) is 

non zero for all t, then the system is 

called -------------- homogeneous

 non 
homogeneou

s linear non linear

 non 
homogeneous

Any --------------- of two solutions of 

the homogeneous linear system 

dx/dt=a11x + a12y and dy/dt=a21x 

+ a22y is itself a solution.
different 
equations       

non linear 
combination   

linear 
combination   

same 
equations

linear 
combination   

The general solution of the of the 

form x = c1e
5t

 + c2e
3t

 where c1 and 

c2 are ------------- constant variable dependent independent constant

The homogeneous linear system Xꞌ 
= a1x + b1y and Yꞌ = a2x + b2y 

where the coefficient a1, b1, a2, & 

b2 are ------------- variable real constant dependent independent real constant

The general solution of the system 

dx/dt=a1x1 + b1x2 is written as x = 

A1e^(λ_1 t) + A2e^(λ_2 t). Then 

roots λ_1 and λ_2 are -----------
imaginary and 
unequal        

conjugate 
complex    

real and 
equal

real and 
distinct

real and 
distinctroots λ_1 and λ_2 are ----------- unequal        complex    equal distinct distinct

The general solution of the system 

dx/dt=a1x1 + b1x2 is written as x = 

eat (A1cos bt + A2 sin bt). Then 

roots λ_1 and λ_2 are ------------------

-----
imaginary and 
unequal        

conjugate 
complex    

real and 
equal

real and 
distinct

conjugate 
complex    

The general solution of the system 
dx/dt=a1x1 + b1x2 is written as x = 

(A1t + A2) e^λt then roots λ_1 and 

λ_2 are -----------------------

imaginary and 

unequal        

conjugate 

complex    

real and 

equal

real and 

distinct real and equal

Equations having a common 
solution are called ------------- linear equations

homogeneou
s equations

simultaneous 
equations

non 

homogeneous 

equations
simultaneous 
equations

Complementary function of (D2 + 
4)y = tan 200x is --------------------

 (Acos2x + 
Bsin2x)

(Acos2x – 
Bsin2x)

 (Acosh2x + 
Bsinh2x)

 (Acosh2x – 
Bsinh2x)

 (Acos2x + 
Bsin2x)

If roots of linear second order 
differential equation is real double 

root than general solution will 

contain -----------------

 two constants 
& two 

exponentials

 one constant 
& two 

exponentials

two 
constants & 

one 

exponential

d) one 
constant & 

one 

exponential

 two constants 
& one 

exponential

A particular case of Runge Kutta 
method of second order is -------------

----- Milne’s method 

 Picard’s 

method

 Modified 
Euler 

method

 Runge’s 

method

 Modified 

Euler method



Runge Kutta of first order is 

nothing but the --------------.  Euler method

 modified 
Euler 

method
 Taylor 
series

 none of 
these Euler method

In Runge Kutta second and fourth 

order methods, the values of k1 and 

k2 are ----  always positive

always 

negative differ same same 
The ----------------values are 
calculated in Runge Kutta fourth 

order method.

 k1, k2, k3, k4 

and Dy

 k1, k2 and 

Dy

 k1, k2, k3 

and Dy  k1 and Dy  

 k1, k2, k3, k4 

and Dy

The use of Runge kutta method 
gives ------------- to the solutions of 

the differential equation than 

Taylor’s series method.
 Slow 
convergence

 quick 
convergence oscillation  divergence

 quick 
convergence 

In Runge – kutta method the value x 

is taken as -------  h = x0 – x  x0= x + h  x = x0 + h  h = x0 + x  x = x0 + h

The ------------------------ is nothing 

but the modified Euler method.

 Taylor series 

method

 Runge kutta 

method of 

fourth order 

Runge kutta 

method of 

third order    

 Runge kutta 

method of 

second order 

 Runge kutta 

method of 

second order 

If  dy/dx  is a function x alone, then 

fourth order Runge – Kutta method  Taylor  Simpson  Trapezoidal  Simpson fourth order Runge – Kutta method 

reduces to --------------. Euler method

 Taylor 
series

 Simpson 
method

 Trapezoidal 

rule

 Simpson 
method

In Runge Kutta methods, the 
derivatives of ----------- order are 

not require and we require only the 

given function values at different 

points. lower higher middle zero higher

The formula of Dy in second order 

Runge Kutta method is given by -----

-- k1 k2 k3 k4 k2
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