
Semester – VI 
              L   T   P   C 
16MMU601A                              MATHEMATICAL MODELLING                6    2    0    6 
 
 
Scope: On successful completion of course the learners gain about the differential equations, 
Queuing models and its applications. 
  
Objectives: To enable the students to learn and gain knowledge about  Bessel’s equation, 
Legendre’s equation , Simulation Modeling and applications to Traffic Flow. 
 
UNIT I 

Power series solution of a differential equation about an ordinary point, solution about a regular 

singular point, Bessel’s equation and Legendre’s equation, Laplace transform and inverse 

transform, application to initial value problem up to second order. 

 
UNIT II 

Monte Carlo Simulation Modeling: simulating deterministic behavior (area under a curve, 

volume under a surface), Generating Random Numbers: middle square method, linear 

congruence. 

   

UNIT  III 

Queuing Models: harbor system, morning rush hour, Overview of optimization modeling, Linear 

Programming Model: geometric solution algebraic solution, simplex method, sensitivity analysis. 

 

UNIT  IV 

Applications of differential equations: the vibrations of a mass on a spring, mixture problem, free 

damped motion, forced motion, resonance phenomena, electric circuit problem, mechanics of 

simultaneous differential equations. 

 

UNIT  V 

Applications to Traffic Flow. Vibrating string, vibrating membrane, conduction of heat in solids, 

gravitational potential, conservation laws. 

 

SUGGESTED READINGS 
 
TEXT BOOKS 
 
1. Shepley L. Ross, (1984). Differential Equations, Fourth Edition, John Wiley and Sons , New  
    York.(For Unit-I,II & III)  

 



2. Sneddon I., (2006). Elements of Partial Differential Equations, McGraw-Hill, International 
Edition,     New York. .(For Unit-IV & V)  
 

REFERENCES 
 

1. Tyn Myint-U and Lokenath Debnath, (2006). Linear Partial Differential Equation for Scientists 

and 

    Engineers, Springer. 

 2. Frank R. Giordano, Maurice D. Weir and William P. Fox, (2003). A First Course in 
Mathematical 
    Modeling, Thomson Learning, London and New York.  
 



2016 - 2019 Batch

Subject Code: 16MMU601A

Lecture

Duration

1 1
Power series solution of a differential equation about an ordinary 

point
T1: chap-6 Pg.No:221 - 229

2 1
Continuation on Power series solution of a differential equation 

about an ordinary point problems
T1: chap-6 Pg.No:230 - 232

3 1 Tutorial

4 1 Solution about a regular singular point T1: chap-6 Pg.No:233 - 239

5 1 Continuation on Solution about a regular singular point problems T1: chap-6 Pg.No:240 - 249

6 1 Tutorial

7 1 Bessel’s equation Derivation T1: chap-6 Pg.No:252 - 254

8 1 Continuation on Bessel’s equation problems T1: chap-6 Pg.No:255 - 257

9 1 Tutorial

10 1 Legendre’s equation Derivation T1: chap-6 Pg.No:258 - 260

KARPAGAM ACADEMY OF HIGHER EDUCATION

(Deemed to be University) 
      (Established Under Section 3 of UGC Act 1956)achi Main Road, Eachanari (Po),                        Coimbatore 

–641 021.
Department of Mathematics

LECTURE PLAN

S. No. Topic to be covered Support Material

Subject: Mathematical Modeling

Lesson Plan

Unit – I

11 1 Continuation on Legendre’s equation problems T1: chap-6 Pg.No:261 - 263

12 1 Tutorial

13 1 Laplace transform and inverse transform T1: chap-7 Pg.No:411-412

14 1 Continuation on Laplace transform and inverse transform problems T1: chap-7 Pg.No:441-449

15 1 Application to initial value problem up to second order

16 1 Recapitulation and discussion of possible questions on unit I

1 1 Monte Carlo Simulation Modeling R2: chap-5 Pg.No:187

2 1 simulating deterministic behavior area under a curve R2: chap-5 Pg.No:188

3 1 Tutorial

4 1
Continuation on simulating deterministic behavior area under a 

curve examples
R2: chap-5 Pg.No:188

5 1 simulating deterministic behavior Volume under a surface R2: chap-5 Pg.No:189

6 1 Tutorial

7 1
Continuation on simulating deterministic behavior Continuation 

volume under a surface examples
R2: chap-5 Pg.No:1890

8 1 Generating Random Numbers R2: chap-5 Pg.No:191 

9 1 Tutorial

10 1 Middle square method R2: chap-5 Pg.No:192

11 1 Continuation on middle square method examples R2: chap-5 Pg.No:192

12 1 Tutorial

Unit – II

Total No. of Lecture hours planned – 16 Hours
T1:Shepley L. Ross, (1984). Differential Equations, Fourth Edition, John Wiley and Sons , New York

12 1 Tutorial

13 1 Linear congruence R2: chap-5 Pg.No:193



Lecture

Duration
S. No. Topic to be covered Support Material

14 1 Continuation on Linear congruence R2: chap-5 Pg.No:194-195

15 1 Continuation on Linear congruence R2: chap-5 Pg.No:196-197

16 1 Recapitulation and discussion of possible questions on unit II

1 1 Queuing Models R2: chap-5 Pg.No:213

2 1 Harbor system R2: chap-5 Pg.No:214 - 215

3 1 Continuation on Harbor system R2: chap-5 Pg.No:216 - 219

4 1 Tutorial

5 1 morning rush hour R2: chap-5 Pg.No:219 - 220

6 1 Continuation on morning rush hour R2: chap-5 Pg.No:221

7 1 Tutorial

8 1 Overview of optimization modeling R2: chap-7 Pg.No:255

9 1 Linear Programming Model Geometric solution R2: chap-7 Pg.No:256 - 262

10 1 Tutorial

11 1 Linear Programming algebraic solution R2: chap-7 Pg.No:265 - 269

Unit – III

Total No. of Lecture hours planned – 16 Hours

R2:Frank R. Giordano, Maurice D. Weir and William P. Fox, (2003). A First Course in Mathematical Modeling,Thomson Learning, 

London and. New York

12 1 simplex method R2: chap-7 Pg.No:269 - 272

13 1 Tutorial

14 1 Continuation on simplex method R2: chap-7 Pg.No:273 - 278

15 1 sensitivity analysis R2: chap-7 Pg.No:279 - 284

16 1 Recapitulation and discussion of possible questions on unit III

1 1 Applications of differential equations T1: chap-5 Pg.No:179

2 1 The vibrations of a mass on a spring T1: chap-5 Pg.No:179 - 180

3 1 Tutorial

4 1 mixture problem T1: chap-5 Pg.No:181 - 182

5 1 force damped motion T1: chap-5 Pg.No:199 - 202

6 1 Tutorial

7 1 forced motion T1: chap-5 Pg.No: 202 - 205

8 1 resonance phenomena T1: chap-5 Pg.No: 206 - 208

9 1 Tutorial

10 1 Continuation on resonance phenomena T1: chap-5 Pg.No: 209 - 210

11 1 Electric circuit problem T1: chap-5 Pg.No: 211 - 212

12 1 Tutorial

Unit – IV

R2:Frank R. Giordano, Maurice D. Weir and William P. Fox, (2003). A First Course in Mathematical Modeling,Thomson Learning, 

London and. New York

Total No. of Lecture hours planned – 16 Hours

13 1 Continuation on electric circuit problem T1: chap-5 Pg.No: 213 - 215



Lecture

Duration
S. No. Topic to be covered Support Material

14 1 mechanics of simultaneous differential equations. T1: chap-5 Pg.No: 216 - 217

15 1 Continuation on mechanics of simultaneous differential equations. T1: chap-5 Pg.No: 218 - 220

16 1 Recapitulation and discussion of possible questions on unit IV

1 1 Applications to Traffic Flow R1: chap-3 Pg.No: 65

2 1 Vibrating string R1: chap-3 Pg.No: 65

3 1 Tutorial

4 1 vibrating membrane R1: chap-3 Pg.No: 67 - 69

5 1 conduction of heat in solids R1: chap-3 Pg.No: 70 - 72

6 1 Tutorial

7 1 Continuation on heat in solids R1: chap-3 Pg.No: 73 - 75

8 1 gravitational potential R1: chap-3 Pg.No: 76 - 77

9 1 Tutorial

10 1 Continuation on gravitational potential R1: chap-3 Pg.No: 77 - 78

11 1 conservation laws R1: chap-3 Pg.No: 79 - 80

Unit – V

T1:Shepley L. Ross, (1984). Differential Equations, Fourth Edition, John Wiley and Sons , New York

Total No. of Lecture hours planned – 16 Hours

12 1 Tutorial

13 1 Recapitulation and discussion of possible questions on unit V

14 1 Discussion of previous ESE question papers

15 1 Discussion of previous ESE question papers

16 1 Discussion of previous ESE question papers

SUGGESTED READINGS

TEXT BOOKS

REFERENCES

Name and Signature 

 of Course Faculty

Total No. of Lecture hours planned – 16 Hours

R1: Tyn Myint and Lokenath Debnath,(2006). Linear Partial Differential Equation for Scientists and Engineers, Springer.

Name and Signature 

of the Student Representative

1. Shepley L. Ross, (1984). Differential Equations, Fourth Edition, John Wiley and Sons , New York.(For Unit-I,II & III) 

2. Sneddon I., (2006). Elements of Partial Differential Equations, McGraw-Hill, International Edition,New York. .(For Unit-IV & V) 

1. Tyn Myint-U and Lokenath Debnath, (2006). Linear Partial Differential Equation for Scientists and Engineers, Springer.

2. Frank R. Giordano, Maurice D. Weir and William P. Fox, (2003). A First Course in Mathematical     Modeling, Thomson Learning, 

London and New York. 



Lecture

Duration
S. No. Topic to be covered Support Material

Name and Signature of Coordinator

Head of the Department 

Name and Signature of Class Tutor









Name and Signature of Coordinator
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Questions opt1 opt2 opt3 opt4
opt

5

opt

6
Answer

Consider the equation cₒ(t)x''+c₁(t)x=0  then a point a is an 

ordinary point if  d₁(t) and d₂(t) are analytic at __________
 t=0      t=a  t=1      t=a²  t=a

An hermite equation has an ordinary point at______   t=0      t=a  t=1      t=a²  t=0    

 An analytic function for an hermite equation at t=0 is _______ –t and 1  t and 2  -2t and 2 2t and 1  -2t and 2

 The legendre equation of order p is_________
(1-t) xʺ-

2txʹ+p(p+1)x=0 

 (1-t) xʺ-

2txʹ+(p+1)x=0

t2 xʺ-

2txʹ+p(p+1)x=0 

(1-t2) xʺ-

2txʹ+p(p+1)x=0

 (1-t2) xʺ-

2txʹ+p(p+1)x=0

 When pn(t) is called an legendre polynomial? Pn(1)=0 Pn(0)=1 Pn(1)=1 Pn(t)=1 Pn(1)=1

  If pn(t) is a legendre polynomial then ˍ₁∫¹ 

pn(t)dt=__________________ 
1/(2n+1)!   2/(2n+1)!  2/(n+1)! 1/(n+2)!  2/(2n+1)!

  If pm(t) and pn(t) are legendre polynomials then ˍ₁ ∫¹pn(t) 

pm(t)dt=______ if m≠n
1 -1 2 0 0

If pn(t) is a legendre polynomial then pn(-1)= 1 if n is______ Negative  odd  Even  positive  odd 

 The Bessel equation of order p is______
t2xʺ+tx+txʹ+(t2-

p2)x=0
txʺ+(1-t)xʺ+px=0

2xʺ+(1-t)xʹ+(1-

p2)x=0

 txʺ+(1-

t)x+p2x=0

t2xʺ+tx+txʹ+(t2-

p2)x=0

The Bessel function of the first kind d/dt (tpJp(t))=_________ t-pJp(t) tpJp-1(t)  t-pJp+1(t) tpJp(t) tpJp-1(t)

If pn(t) is the generating function then pn(-1)=______ -1 0  (1)ⁿ     (-1)ⁿ (-1)ⁿ

 The hermite equation is________ t2xʺ-2txʹ+x=0 xʺ+txʹ-2x=0 xʺ-2txʹ+2x=0  txʺ-txʹ+x=0 xʺ-2txʹ+2x=0



Questions opt1 opt2 opt3 opt4
opt

5

opt

6
Answer

The legendre polynomial pn(t) can be express as________ 1/2nn! Dn(t2-1)n  1/2nn! Dn(t2-1)n─ ¹  1/n! Dn(t2-1)n  1/2nn! Dn(t2-1)  1/2nn! Dn(t2-1)n

The order of equation is (D2+2D-8)y=0 is______ 1 2 0 8 2

The solution of ordinary differential equation of n order contains

__________ arbitrary constants
 More than n  no n  Atleast n n

The nth order ordinary linear homogeneous differential equation

have_______

(n-1) singular 

solution

one singular 

solution

 n-singular 

solution

no singular 

solution

 no singular 

solution

The linearity principle for ordinary differential equation holds

for_______

 Non-homogeneous 

equation 

linear differential 

equation 

Homogeneous 

equation  

non-linear 

equation

linear differential 

equation 

A singular point which in______ is called an irregular singular

point
Regular  ordinary point   analytic point analytic function Regular 

  If pm(t) and pn(t) are legendre polynomials then ˍ₁ ∫¹pn(t)

pm(t)dt=______ if m=n
0 1/n+1  2/(2n+1) 1  2/(2n+1)

On Bessel’s function, where n is any integer then J-

n(x)=________
  (-1)nJ-n(x)  (-1)nJn(x)  (-1)nJn+1(x)  (-1)nJn-1(x) (-1)nJn(x)

 When the hermite equation has an ordinary point? t=0 t=-2 t=0 t=0 t=0

The second order linear homogeneous equation is of the

form________
xʺ+a1(t)xʹ+a2(t)x  

xʺ+a1(t)xʹ+a2(t)x=

constant
xʺ+a1(x)x=0

xʺ+a1(x)xʹ=cons

tant
xʺ+a1(t)xʹ+a2(t)x  

The regular singular point of the equation txʺ+(1-t)xʹ+nx=0

is_______
t=1 t=-1 t=0 t=n t=0

The equation txʺ+(1-t)xʹ+nx=0 where n is a constant, is called

the____________
aagrange equation legendre equation Bessel equation hermite equation lagrange equation



Questions opt1 opt2 opt3 opt4
opt

5

opt

6
Answer

The singular point of the equation t(t-1)2 (t+3)xʺ+t 2 xʹ-(t 2 +t-1)x=0 

is__________
t=0 and =1 t=0, t=1 and t=-3 t=1 qnd t=-3 t=0 and t=-3 t=0, t=1 and t=-3

The equation t2xʺ-(1+t)x=0 having a regular singular point

at_______
t=-1 t=1 t=√-1 t=0 t=0

If Jp(t) is a Bessel function then d/dx[t-pJp(t)]=_________  -tpJp-1(t)   t-pJp+1(t)  –t-pJp+1(t) tpJp-1(t)  –t-pJp+1(t)

The regular singular point of the equation t2 xʺ+2txʹ-n(n+1)x=0 

is________
0 infinity 1 2 infinity

The Bessel equation is of the second order then it possesses two

_______

linearly dependent

solution

independent

solutions

dependent 

solutions

 linearly 

independent 

solutions

linearly 

independent 

solutions

A point to is defined to be a singular point for the equations

a0(t)xʺ+a1(t)xʹ+a2(t)x=0 if it is______

 not an ordinary 

point
 ordinary point 

not an irregular 

point 
irregular point

 not an ordinary 

point

The regular singular points of the equations (t-t²)xʺ+[γ-

(α+β+1)]tx-βαx=0 is______________________
 0and 1   0 and ∞   0,1 and ∞    1 and ∞  0,1 and ∞  

The Bessel function of (1/π)Jn(t)   πJn(t)    π⁄Jn (t)    Jn(t)  πJn(t)  

The consider non-linear differential equation xʹ= t2-x2, x=1/2

when  t=0 then the value of xʹ(0)=_____________
 1/2   - 1/2  1/4     -1/4    -1/4 

The equation (1-t2)xʺ-2txʹ+p(p+1)x=0 where p is a real number

is called the ______of  order  p
legendre equation   laguerse  equation Bessel equation

 Hermite 

equation
legendre equation 

The Bessel equation possesses a ________ at t=0  ordinary point  analytic function
regular singular 

point
singular point

 regular singular 

point

The equation t(t-1)2(t+3)xʺ+t2xʹ-(t2+t-1)=0 is not analytic at

________
t=0 t=-1  t=-3   t=1  t=1



Questions opt1 opt2 opt3 opt4
opt

5

opt

6
Answer

The Bessel function

when  n is _______
even or odd  odd   costant  even  odd 

A regular singular point of the equation 2t2xʺ+(2t+1)xʹ-x=0 is

___________
t=0  t=2  t=1  t=-1  t=0

An _________ equation has an ordinary point at t = 0. Legendre Bessel Hermite Lagrange Hermite

The _________ order linear homogeneous equation is of the

form xꞌꞌ + a1(t)xꞌ+a2(t)x= 0
first second third fourth second
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Questions opt1 opt2 opt3 opt4 opt5 opt6 Answer

When we finding an approximate value to the area under a curve will be 

____
 non negative   non positive positive neither negative nor positive non positive

In Monte Carlo method functions are created by using a series of _____  positive numbers   
negative 

numbers   

random 

numbers  
digital numbers random numbers  

The simulation model can be classified into ____ categories 4 3 5 2 4

Which models do not take variable time into consideration _____ static model  
Monte Carlo 

model   

probability 

model  
 deterministic model static model  

The area under a curve functions must be _____  continuous   modular   finite   infinite  continuous   

Processes with an elt of chance involved are called _____ finite chance    deterministic   probabilistic  infinite chance finite chance    

Probabilistic as opposed to_____ deterministic   event    outcomes   event or outcome deterministic 

Monte Carlo simulation is therefore a _____model random   deterministic   probabilistic   uniform probabilistic  

The area under a curve is _____model deterministic  probabilistic   random    uniform deterministic  

Monte Carlo simulation can be used a _____  behaviour  select   approximate   predefined   choose  approximate   

The real power of Monte Carlo simulation lies in modelling a 

____behaviour
probabilistic   deterministic   random   probabilistic or deterministic probabilistic   

Example for higher level simulation languages is _____
SLAM , 

DYNAMO   
 Java    Pascal  Fortron77 SLAM , DYNAMO   

Simulation models are typically _____ to develop and operate  low cost    very low cost  expansive  high cost expansive 

If y=f(x) is given continuous function satisfying 0 ≤ f(x) ≤ m over the 

closed interval _____
a ≤ x ≤ b    a ≤ x <b      a < x ≤ b    a <x < b a ≤ x ≤ b    



_____ technique is used to finding the area under curve Monte Carlo   simulation  
 random 

selection   

neither simulation nor random 

selection 
Monte Carlo   

If y=f(x) is given continuous function satisfying _____over the closed 

interval  a ≤ x ≤ b
 0 ≤ f(x) ≤ m    0 ≤ f(x)<m      0<f(x) ≤ m    0<f(x)< m  0 ≤ f(x) ≤ m   

. _____ technique is used to find the volume under a surface Monte Carlo   simulation  
 random 

selection   

neither simulation nor random 

selection 
Monte Carlo   

Volume under surface is _____
m(d-c)(b-a) 

COUNTER/n   
m(d-c)  m(a-b)/n  m(d-c)(b-a)/n

m(d-c)(b-a) 

COUNTER/n   

Area under curve is ____
 m(b-a) 

COUNTER/n   

m(d-

c)COUNTER/n   
m(d-c)     m(b-a)/n

 m(b-a) 

COUNTER/n   

Middle square method starts with ____ digit number   four two eight three four 

The middle square method was developed in _____ 1947 1956 1946 1966 1946

Finding an air traffic control situation is one of the application of ___ 

numbers
selection    pseudo   random  middle square  pseudo 

Pseudo random numbers based on ____ methods middle square   random number   
 linear 

congruence   
deterministic random number   

Middle square method starts with four digit number is called ____  leading seed    added seed   random seed    seed seed

Depth of random number and simulation is ____  techniques  
 random 

number   

pseudo random 

numbers  
 pseudo numbers

pseudo random 

numbers  

Linear congruence depends on random number  
pseudo random 

numbers   
cycling   

neither cycling nor random 

numbers
cycling   

_________ models are typically expansive  to develop and operate   Simulation very low cost   low cost   high cost   Simulation

_________ method starts with  four digit number   Middle square
Linear 

congruence
Probabilistic deterministic  Middle square
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Questions opt1 opt2 opt3 opt4 opt5 opt6 Answer

The model simulates the performance of the 

harbor with time using ____ main models
2 3 4 6 2

First model of the harbor system is track of the 

ships____
stable situation   waiting time   position   

position and 

waiting time

position and 

waiting time

Second model of the Harbor system is calculate 

the value of the ____
 area   volume   action   

climatic 

agents
climatic agents

Time series simulation is also connected with 

____ agents
random   unique   climatic   

neither 

climatic or 

random

climatic   

The use of exponential distribution for modeling  

inter arrival time and widely used in __
 bibliography    

cryptograph

y   
decision   verification  bibliography    

Morning rush hour model results are divided on 

____ and ____ of the design 

 verification and 

optimisation  

 verification 

and decision   

verification 

and 

observation   

 decision 

and 

optimisation

 verification and 

optimisation  

In basic model various components of the vector x 

are called ___ variable 
negative    negligible   

 non 

negligible  
 decision negative   

In basic model fi(x) are called ____ function objective    negative    decision  
 non 

negative
 decision 

In basic model side condition are typically called 

____
constrains   

decision 

variables   

non 

negative 

restrictions 

  negative 

restrictions
constrains   

Optimisation problem is said to be linear program 

if there is ___ objective function 
 many    

more than 

one    
unique    no  no 

Optimisation problem is also said to be 
unconstrained    

programming 

 linear 

programmin

g    

unconstrain

ed or linear 

programmin

either 

unconstrain

ed nor linear 

unconstrained    

programming 

In a linear programming problem has the 

coefficient of the decision variable in the 

objective function and each constrains are ___

unique    un uniform   standard    constant  constant

In linear program optimisation problem satisfies 

the decision variable are permitted to assume 

fraction as well as ____ values

constant   complex    real    integer  integer



Questions opt1 opt2 opt3 opt4 opt5 opt6 Answer

Problems with more than one objective function 

are called ____ programs 
multi objective

either goal 

or multi 

objective   

multi 

objective 

and goal

goal      multi objective

Any optimisation problems that fails to satisfies 

either one of the multi objective is said to be 

______

 ordered      un ordered     linear    non linear  non linear

Time dependent problem in a certain classes are 

called ___ programmes
stochastic    linear    integer    dynamic  linear   

The resulting problem is called an ____ 

programme
integer    stochastic   linear   real integer    

If the coefficient are not constant but instead of 

probabilistic in nature , the problem is classified 

as a ____ program

 stochastic    integer     dynamic    linear  stochastic    

Multi objective programs are also called as_____ 

programs
goal     linear    integer    mixed goal    

Integer optimisation programs may restrict 

______ of decision variable to integer values 
one or more    

less than 

one    
one     multiple one or more    

_____ method does not solve integer or mixed 

integer problem directly
 simplex    binomial    integer    complex  simplex   

_____ program is called as an integer 

programming 
 resulting   linear   non linear    integer  resulting  

________dependent problems in a certain class 

are called dynamic programs
time    climate    weight     positions time   

Integer programming are also called as ____ 

program
mixed integer   integer    

neither 

mixed 

integer or 

non linear mixed integer   
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Questions opt1 opt2 opt3 opt4 opt5 opt6 Answer

The magnitude of the force receded to produce a certain elongation of the spring 

is _____ to the amount of this dlognation, provided this dlognation is not too 

great

directly proportional
indirectly 

proportional
eqaul to greater than directly proportional

Which of the following is Hooke's law moduls of (f) = ks f = ks f= ma
f not qual to 

ks
moduls of (f) = ks

The auxiliary equation of d^2 x / dt^2 + λ ^2 x = 0 is _____ r^2 +  λ ^2 =0 r^2 +  λ ^2 =0 r^2 +  λ =0 r +  λ =0 r^2 +  λ ^2 =0

In Hooke's Law the constant of proportionality can be called as __ constant Spring damped undamped 
either 

damped or 

undamped

Spring

The Spring at the same time exerts a force upon the mass called the ____ of the 

spring
acceleration weight restoring force velocity restoring force

Forces tending to pull the mass downwards are __ negative positive zero 
Either 

positive or 

negative

positive 

Forces tending to pull the mass upwards are __ negative positive zero 
Either 

positive or 

negative

negative 

The resisting force of the medium is called _______ undamped Spring damping force
restoring 

force
damping force

If F = ma is ______ Newton's first law
Newton's 

second law

Newton's third 

law

either 

second or 

third law

Newton's second law

If a = 0 then the motion is called _______ undamped damped
undamped or 

damped

restoring 

force
undamped 

If a is not eqaul to zero then the motion is called _______ undamped damped
undamped or 

damped

restoring 

force
damped

The differential equation for the motion of the mass on the spring is _
mD^2 / dt ^2 + a 

dx/dt + kx = F(t)

mD^2 / dt ^2 - a 

dx/dt + kx = F(t)

mD^2 / dt ^2 - a 

dx/dt - kx = F(t)

a dx/dt - kx = 

F(t)

mD^2 / dt ^2 + a 

dx/dt + kx = F(t)

The number Ϙ is called ______ constant angle angle & constant frequency angle & constant



The general solution of the differential equation d^2x / dt ^ 2 +64 = 0 is ___
x= C1 sin8t + c2 cos 

8t

x= C1 sin8t - c2 

cos 8t

x= C1 cos 8t - c2 

sin 8t

x= C1 cos 8t 

+ c2 sin 8t

x= C1 sin8t + c2 cos 

8t

The auxiliary equation of d^2 x / dt^2 + 2b dx/ dt +λ^2 x = 0 is _____ r^2 - 2br +  λ ^2 =0 r^2 +  λ =0
r^2 + 2br +  λ ^2 

=0

r^2 - 2br -  λ 

^2 =0
r^2 + 2br +  λ ^2 =0

The auxiliary equation of d^2 x / dt^2 + 64 x = 0 is _____ r^2 -64 =0 r^2 + 64 =0 - r^2 -64 =0 - r^2 + 64 =0 r^2 + 64 =0

In damped oscillatory motion Ce^- bt is called __________ damping factor amplitude time varying
either 

varying nor 

amplitude

damping factor

The natural frequency of an undamped system would be ______ 1/2 (k/m) 1/2π (k/m) 1/2π sqrt.(k/m)
1/2π 

sqrt.(m/k)
1/2π sqrt.(k/m)

In an undamped motion a is __  not eqaul to zero  eqaul to zero less than zero
greater than 

zero
 eqaul to zero

which of the following is damped oscillator motion is_______ b = λ b > λ b <  λ
b is not equal 

zero
b <  λ

Which of the following is critial damping b < λ b > λ b <  λ b = λ b > λ

If b^2 - λ^2 < 0 is ____
damped oscillatory 

motion
critical Damping

over critical 

damping 
 damping

damped oscillatory 

motion

If b^2 - λ^2  = 0 is ____
damped oscillatory 

motion
critical Damping

over critical 

damping 
 damping critical Damping

If b^2 - λ^2  > 0 is ____
damped oscillatory 

motion
critical Damping

over critical 

damping 
 damping

over critical 

damping 

The general solution of the differential equation d^2x / dt ^ 2 +26dx / dt + λ^2 x 

= 0 is ___
x= ce^r1t + c2er2t c=(c1+c2t)e^-bt c=(c1- c2t)e^-bt

c=(c1- 

c2t)e^bt
x= ce^r1t + c2er2t

The auxillary equation of d^2x/dt^2 + 4dx/dt +16x =0 r^3+4r^2+16r=0 r^2+4r+16 =0 r+4r^2+16=0 r-4r^2+16=0 r^2+4r+16 =0

The roots of r^2+10r+16 =0 are r=-2,-8 r=2,8 r=-2,8 r=2,-8 r=-2,-8



The damping is ____ the weight returns to its equilibrium postiom at slower rate decreased eqaul not equal increased increased

The roots of r^2+4r+20 = 0 is __ 2 + or - 4i -2 + or - 4i -2-4 -2-4i -2 + or - 4i

undamped resonance occurs when there is ___ damping factor oscillating no damping vibration no damping



Questions opt1 opt2 opt3 opt4 opt5 opt6 Answer

The string is _______________ flexible
flexible and 

elastic
elastic vibration flexible and elastic

The sring cannot resist __________ vibration momentum flexible
bending 

moment
bending moment

The tension in the ________ is always in the direction of the tangent to the 

existing profile of the string
string membrance vibration

either string nor 

membrance
string

There is _______ elongation of a single segement of the string greater small no very small no

By Hookel's law, the tension is __________ constant not constant varible values constant

The weight of the string is ___ compared with the tension in the string equal small large zero small

The deflection is ___ compared with the length of the string large equal zero small small

The slope of the displaced string at any point is ___ compared with unity equal small zero very small small

The resultant force is ___ to the mass times the acceleration equal large zero small equal

The membrance is ___ flexible
flexible and 

elastic
elastic vibration flexible and elastic

The membrance cannot resist ____
bending 

moment
momentum vibration flexible bending moment

There is _______ elongation of a single segement of the 
membrane

large no small verylarge no

Irrotational motion is u=1 u=5 u=0 u=-1 u=0



Questions opt1 opt2 opt3 opt4 opt5 opt6 Answer

The slope of the displaced string at ___ point is small compared with unity one two all low two

The Transverse wave velocity is _____ CT CL TC CV CT

The Laplace equation is also known as ____ Fourier Law
conservation 

law

Potential 

law
Burger's law Potential law

____ can be viewed  the special case of heat and wave equation when the 

dependent variables involved are independent of time

Laplace 

equation
fouier law

conservation 

law
Burger's law Laplace equation

The ___ is a balance between time evolution non-linearity and diffusion
Laplace 

equation
fouier law

conservation 

law
Burger's law Burger's law

Reduced wave equation are also known as ___
Helmholtz 

equation

Burger's 

equation

Lamel's 

equation

potential 

equation
Helmholtz equation

If the temperature is____heat flows the place of higher temperature to the 

lower temperature
constant zero negative not constant not constant

The rate of flow is proportional to the gradient of the temperature is ___ 

law
conservation fourier Potential burger's fourier

A force proportional to the product of their masses and inversely 

proportional to the square of the distance between them is called ___
conservation fourier potential

newtons law of 

gravitation

newtons law of 

gravitation

Laplace operator may be ____ constant zero
three 

dimensional

 one only 

dimensional
three dimensional

If the temperature is not constant ___ flow from place of higher 

temperature to the lower temperature
energy heat cold potential heat

The burgers equation is a ___ between time evoluation non linearity and 

diffusion
balance unbalance constant not constant balance

CL represents____ potential
transverse 

wave velocity

gravitational 

constant

longitudinal 

wave velocity

longitudinal wave 

velocity



Questions opt1 opt2 opt3 opt4 opt5 opt6 Answer

Potential equation is also known as ____ fourier conservation laplace burgers laplace

laplace equation is also known as ___ fourier conservation potential burgers potential

If F=GmM/r^2,G is called ____ equlibrium gravitational lame's conservation gravitational

If F=GmM/r^2,F is called ____ mass accelaration force frequency force
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