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KARPAGAM ACADEMY OF HIGHER EDUCATION 

 (Deemed to be University Established Under Section 3 of UGC Act 1956) 

Pollachi Main Road, Eachanari (Po), 
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         DEPARTMENT OF MATHEMATICS 

______________________________________________________________________________  

Subject: Mechanics                  Subject Code: 17MMP106  L T P C 

   Class:I  M.Sc                                 Semester:III   4  0  0 4 

______________________________________________________________________________
PO: This course provides a strong foundation in understanding the concepts of mechanics and to 

know how the friction is regulating the motion of objects, deep knowledge about the motion of 

particles under the influence of various forces like gravitational force, central force, impulsive 
force etc., which plays a vital role in Applied Mathematics. 

PLO:To  be  familiar  with  D’Alembert’s  principle,  Lagrange’s  equations,  Extension  of  

Hamilton’s principle, Cyclic coordinates, and Canonical transformations and to be exposed with 

Hamilton Jacobi Theory. 

UNIT I 

Survey of Elementary principles: Constraints - Generalized coordinates, Holonomic and non-  
holonomic systems, Scleronomic and Rheonomic systems. D’Alembert’s principle and 

Lagrange’s equations – Velocity – dependent potentials and the dissipation function – some 

applications of the Lagrange formulation. 

UNIT II 

Variation principles and Lagrange’s equations: Hamilton’s principle – Some techniques of 

calculus of variations – Derivation of Lagrange’s Equations from Hamilton’s principle – 

Extension of  Hamilton’s principle to non-holonomic systems – Conservation theorems and 

symmetry properties. 

UNIT III 

Hamilton Equations of motion: Legendre Transformations and the Hamilton Equations of 

motion-canonical equations of Hamilton – Cyclic coordinates and conservation theorems – 

Routh’s  procedure - Derivation of Hamilton’s equations from a variational principle – The 

principle of least action. 

UNIT IV 

Canonical transformations: The equations of canonical transformation – Examples of Canonical 

transformations – Poission Brackets and other Canonical invariants – integral invariants of 

Poincare, Lagrange brackets. 

UNIT V 

Hamilton Jacobi Theory: Hamilton Jacobi equations for Hamilton’s principle function – 

Harmonic oscillator problem - Hamilton Jacobi equation for Hamilton’s characteristic function 

– Separation of variables in the Hamilton-Jacobi equation. 

SUGGESTED READINGS 

 TEXT BOOK 
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T1:  Goldstein,  H.  (2001),Classical Mechanics Second Edition, Narosa Publishing House, New 

Delhi. 
 
REFERENCES 
 
R1:Gantmacher, F., (2013). Lectures in Analytic Mechanics, MIR Publishers, Moscow. 
 
R2:Gelfand, I. M., and Fomin, S. V., (2003),Calculus of Variations, Prentice Hall, New Delhi. 
 
R3: Loney, S. L., (1979).  An elementary treatise on Statics, Kalyani Publishers, New Delhi.  
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KARPAGAM ACADEMY OF HIGHER EDUCATION 

 (Deemed to be University Established Under Section 3 of UGC Act 1956) 
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DEPARTMENT OF MATHEMATICS 
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Subject: Mechanics   Subject Code: 17MMP106   L T P C 

   Class:II M.Sc                       Semester:I   4  0  0 4 

______________________________________________________________________________ 

 

S.No 

Lecture 

Duration 

(Hr) 

Topics to be covered Support  Materials 

 UNIT-I 

1 1 Survey of Elementary principles T1: Ch1: P.No: 1-3 

2 1 Continuation of Survey of 

Elementary principles 

T1:Ch2: P.No: 4-6 

3 1 Continuation of Survey of 

Elementary principles 

T1:Ch2: P.No: 7-10 

4 1 Constraints T1:Ch2: P.No:11-12 

5 1 Generalized coordinates T1:Ch2: P.No: 12-13 

6 1 Holonomic and non-  
holonomic systems, Scleronomic and 

Rheonomic systems 

T1:Ch2: P.No: 13-15 

7 1 D’Alembert’s principle T1:Ch2: P.No: 16-17 

8 1 Lagrange’s equations T1:Ch3: P.No: 17-21 

9 1 Velocity- dependent potentials and the 

dissipation function 

T1:Ch3: P.No: 21-22 

10 1 Continuation of Velocity- dependent 

potentials and the dissipation function 

T1:Ch3: P.No: 23-24 

11 1 some applications of the Lagrange 

formulation. 

 

T1:Ch3: P.No:25-26 

12 1 Continuation of  some applications of the 

Lagrange formulation. 

 

T1:Ch3: P.No: 27-29 
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13 1 Recapitulation and Discussion  of possible 

questions 

 

Total 13 hrs   

 

TEXT BOOK 
 
T1.  Goldstein,  H.  (2001),Classical Mechanics Second Edition, Narosa Publishing House, New 

Delhi. 
 
REFERENCES 
 

R1:Gantmacher, F., (2013). Lectures in Analytic Mechanics, MIR Publishers, Moscow. 

    R2:Gelfand, I. M., and Fomin, S. V., (2003),Calculus of Variations, Prentice Hall, New Delhi. 

    R3: Loney, S. L., (1979).  An elementary treatise on Statics, Kalyani Publishers, New Delhi. 
 
 

UNIT-II 

1 1 Variation principles and Lagrange’s 

equations Hamilton’s principle 

T1:Ch2: P.No: 35-37 

2 1 Some techniques of calculus of variations T1:Ch2: P.No: 37-39 

3 1 Continuation of  Some techniques of 

calculus of variations 

T1:Ch2: P.No: 40-41 

4 1 Continuation of  Some techniques of 

calculus of variations 

T1:Ch2: P.No: 41-43 

5 1 Derivation of Lagrange’s Equations from 

Hamilton’s principle 

T1:Ch2: P.No: 43-45 

6 1 Extension of  Hamilton’s principle to non-

holonomic systems 

T1:Ch2: P.No: 45-47 

7 1 Continuation of  Extension of  Hamilton’s 

principle to non-holonomic systems 

T1:Ch2: P.No: 47-48 

8 1 Continuation of  Extension of  Hamilton’s 

principle to non-holonomic systems 

T1:Ch2: P.No: 48-50 

9 1 Conservation theorems and symmetry 

properties. 

 

T1:Ch2: P.No: 54-56 

10 1 Continuation of  Conservation theorems 

and symmetry properties. 

 

T1:Ch2: P.No: 56-58 

11 1 Continuation of  Conservation theorems 

and symmetry properties. 

T1:Ch2: P.No: 58-60 
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12 1 Continuation of  Conservation theorems 

and symmetry properties. 

 

T1:Ch2: P.No: 61-63 

13 1 Recapitulation and Discussion  of possible 

questions 
 

Total 13 hrs   

TEXT BOOK 
 
T1.  Goldstein,  H.  (2001),Classical Mechanics Second Edition, Narosa Publishing House, New 

Delhi. 
 
REFERENCES 
 

R1:Gantmacher, F., (2013). Lectures in Analytic Mechanics, MIR Publishers, Moscow. 

    R2:Gelfand, I. M., and Fomin, S. V., (2003),Calculus of Variations, Prentice Hall, New Delhi. 

    R3: Loney, S. L., (1979).  An elementary treatise on Statics, Kalyani Publishers, New Delhi. 
 
 

UNIT-III 

1 1  Legendre Transformations T1:Ch8: P.No: 339-341 

2 1 Continuation of  Legendre Transformations T1: Ch8: P.No: 341-343 

3 1 Hamilton Equations of motion T1: Ch8: P.No: 343-345 

4 1 Continuation of  Hamilton Equations of 

motion 

T1: Ch8: P.No: 345-347 

5 1 canonical equations of Hamilton T1:Ch8 P.No: 347-348 

6 1 Continuation of  canonical equations of 

Hamilton 

T1: Ch8: P.No: 349-350 

7 1 Cyclic coordinates and conservation 

theorems 

T1: Ch8: P.No: 351-353 

8 1 Routh’s  procedure T1: Ch8: P.No: 353-356 

9 1 Derivation of Hamilton’s equations from a 

variational principle 

T1: Ch8: P.No: 362-363 

10 1 Continuation of  Derivation of Hamilton’s 

equations from a variational principle 

T1: Ch8: P.No: 364-365 

11 1 The principle of least action. 

 

T1: Ch8: P.No: 365-367 

12 1 Continuation of  The principle of least 

action. 

T1: Ch8: P.No: 368-371 
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13 1 Recapitulation and Discussion  of possible 

questions 
 

Total 13 hrs   

TEXT BOOK 
 
T1.  Goldstein,  H.  (2001),Classical Mechanics Second Edition, Narosa Publishing House, New 

Delhi. 
 
REFERENCES 
 

R1:Gantmacher, F., (2013). Lectures in Analytic Mechanics, MIR Publishers, Moscow. 

    R2:Gelfand, I. M., and Fomin, S. V., (2003),Calculus of Variations, Prentice Hall, New Delhi. 

    R3: Loney, S. L., (1979).  An elementary treatise on Statics, Kalyani Publishers, New Delhi. 
 

 

UNIT-IV 

1 1 The equations of canonical transformation T1:Ch9: P.No: 373-375 

2 1 Continuation of  the equations of canonical 

transformation 

T1:Ch9: P.No: 375-377 

3 1 Examples of Canonical 

transformations 

T1:Ch9: P.No: 379-381 

4 1 Examples of Canonical transformations T1:Ch9: P.No: 382-384 

5 1 Poission Brackets and other Canonical 

invariants 

R1:Ch7: P.No: 292-294 

6 1 Continuation of  Poission Brackets and 

other Canonical invariants 

T1:Ch9: P.No: 385-387 

7 1 integral invariants of Poincare T1:Ch9: P.No: 388-390 

8 1  Continuation of  integral invariants of 

Poincare 

R3:Ch2: P.No: 56-58 

9 1 Lagrange brackets T1:Ch9: P.No: 391-393 

10 1 Continuation of  Lagrange brackets T1:Ch9: P.No: 395-397 

11 1 Recapitulation and Discussion  of possible 

questions 

 

Total 9 hrs   

TEXT BOOK 
 
T1.  Goldstein,  H.  (2001),Classical Mechanics Second Edition, Narosa Publishing House, New 

Delhi. 
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REFERENCES 
 

R1:Gantmacher, F., (2013). Lectures in Analytic Mechanics, MIR Publishers, Moscow. 

    R2:Gelfand, I. M., and Fomin, S. V., (2003),Calculus of Variations, Prentice Hall, New Delhi. 

    R3: Loney, S. L., (1979).  An elementary treatise on Statics, Kalyani Publishers, New Delhi. 
 
 

 

 

UNIT-V 

1 1 Hamilton Jacobi Theory T1:Ch10: P.No:400-401  

2 1 Hamilton Jacobi equations for Hamilton’s 

principle function 

T1:Ch10: P.No: 402-404 

3 1 Continuation of  Hamilton Jacobi equations 

for Hamilton’s principle function 

T1:Ch10: P.No: 406-408 

4 1 Harmonic oscillator problem R2:Ch5: P.No: 76-78 

5 1 Continuation of  Harmonic oscillator 

problem 

R2:Ch5: P.No: 79-81 

6 1 Continuation of  Harmonic oscillator 

problem 

T1:Ch10: P.No: 410-412 

7 1 Hamilton Jacobi equation for Hamilton’s 

characteristic function 

T1:Ch10: P.No: 413-414 

8 1 Separation of variables in the Hamilton-

Jacobi equation. 

 

9 1 Recapitulation and discussion of possible 

questions on unit V 

 

10 1 Discussion of Previous year ESE question 

paper  

 

11 1 Discussion of Previous year ESE question 

paper 

 

12 1 Discussion of Previous year ESE question 

paper 

 

Total 12 hrs   

TEXT BOOK 
 
T1.  Goldstein,  H.  (2001),Classical Mechanics Second Edition, Narosa Publishing House, New 

Delhi. 
 
REFERENCES 
 

R1:Gantmacher, F., (2013). Lectures in Analytic Mechanics, MIR Publishers, Moscow. 

    R2:Gelfand, I. M., and Fomin, S. V., (2003),Calculus of Variations, Prentice Hall, New Delhi. 

    R3: Loney, S. L., (1979).  An elementary treatise on Statics, Kalyani Publishers, New Delhi. 
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REFERENCES 
 

R1:Gantmacher, F., (2013). Lectures in Analytic Mechanics, MIR Publishers, Moscow. 
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KARPAGAM ACADEMY OF HIGHER EDUCATION 

 (Deemed to be University Established Under Section 3 of UGC Act 1956) 

Pollachi Main Road, Eachanari (Po), 
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         DEPARTMENT OF MATHEMATICS 

______________________________________________________________________________  

Subject: Mathematical Modeling  Subject Code: 16MMP303  L T P C 

   Class:II M.Sc                                 Semester:III   4  1  0 4 

______________________________________________________________________________ 

 

UNIT I 

Mathematical Modeling through Ordinary Differential Equations of First order: Linear 

Growth and Decay Models – Non-Linear Growth and Decay Models – Compartment 

Models – Dynamics problems – Geometrical problems. 

SUGGESTED READINGS 

TEXT BOOK 

T1: J.N. Kapur, (2015). Mathematical Modeling, Wiley Eastern Limited, New Delhi. 

REFERENCES 

R1:Kapur,  J. N., (1985). Mathematical Models in Biology and Medicine, Affiliated 

East –West  Press  Pvt Limited, New Delhi. 

R3:Frank. R. Giordano, Maurice. D.Weir, WilliamP. Fox, (2003). A first course in                                                                                 

Mathematical   Modelling, Vikash Publishing House, UK. 
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KARPAGAM ACADEMY OF HIGHER EDUCATION
 (Deemed to be University Established Under Section 3 of UGC Act 1956)

Pollachi Main Road, Eachanari (Po),
Coimbatore –641 021

                                                                   Subject: Mechanics                                                               Subject Code: 17MMP106

Part-A(20X1=20 Marks)
(Question Nos. 1 to 20 Online Examinations)

Question Opt 1 Opt 2 Opt 3 Opt 4 Answer
If the total external force is zero,then the total lionear momentum of 
the system is _______ Zero non-zero conserved rigid conserved
Conservation of total angular momentu in the absence 
of_______requires strong law of action and reaction Applied force torque force applied torque applied torque

The equation of motion of the form__________is always a suitable 
way to construct a lagrangian for a conservative system L=T+V L=V-T L=T-V L=T L=T-V
The ______- doesn't deform under the action of loads Force Rigid body varied path applied torque rigid body

A bead sliding on a rigid wire on space is subject to______constraint Scheleronomous Rheonomous holonomic non holonomic Scheleronomous

The space around the magnet is called the_______ magnetic field electric field
magnetic 
induction flux magnetic field

The number of coordinates minus the number of independent 
equations of constraint is_______ units

number of degrees 
of freedom dimensions

number of 
generalized 
coordinates

number of degrees of 
freedom

____ have no effect on the motion of the centre of mass applied torque internal force external force  force internal force

The total kinetic energy of the system can be wriiten as________ T=T₀+T₁ T=T₁+T₂ T=T₀+T₂ T=T₀+T₁+T₂ T=T₀+T₁+T₂

the equation of motion is the differential equation of _______order Fourth first second third second

To linearize the motion for small oscillation,we assume that_______ cos(ᵩ-ɵ)≈1 sin(ᵩ-ɵ)≈1 cos(ᵩ-ɵ)≈0 sin(ᵩ-ɵ)≈0 cos(ᵩ-ɵ)≈1
The total amount of electric field lines or the magnetic field lines 
passing through an area is called a ________ Flux density torque current flux

The motion of a body in a straight line is known as_____ linear motion linear displacement
rotational 
motion moment of force linear motion

______is the quantity of matter contained in the body velocity mass force weight mass
Kinetic energy  of a body is th energy possessed by the body of virtue 
of its___ position energy constant motion motion
______of a body is defined as the product of mass of a body and its 
velocity density momentum force acceleration momentum

Physical forces like gravity obeys_____of gravitational force weak law strong law Maxwell's law none of the above Strong law

____of a body is the energy it posses by the virtue of its position kinetic energy total energy potential energy energy potential energy

____of a body is the energy  possessed by the virtue of its motion potential energy  energy kinetic energy total energy kinetic energy

The lagrangian L=T-U where U is called a___________ generalise force
generalised 
potential

generalised 
momentum

generalised 
acceleration generalised potential

The ___________is denoted by the basic field vector B flux magnetic induction electric field magnetic field magnetic induction
The ______is a measure of the number of magnetic flux lines passing 
per unit are through a surface normal to the lines

magnetic flux 
density electric field

magnetic 
induction magnetic field magnetic flux density

If the external torque applied is zero,then___________is conserved N̓ L̓ P̓ F̓ L̓
The lagrangian for a charged particle in an electromagentic field can 
be written as_________ L=V-T L=T-U L=T+V L=V L=T-U
A sytem of particle is called a ___________ statical system dynamical system kinematics mechanics dynamical system
The set of positions of all the particles is known as ________of the 
dynamical sytem torque linear motion configuration acceleration configuration
The angular momentum of the particle about the point O denoted by 
vector L is defined as ____________ r X P r X L r X M r X N r X P

Any restriction on the motion of a sytem is known as ___________ energy constraint moment of force torque constraint

________are used in electrical and magnetic field equation of motion maxwell equation
conservation 
equation lagrange equation maxwell equation

A particle is constrained to move along a curve or on a surface is 
example of ___________ Holonomic Scheleronomous non holonomic rheonomous holonomic
the walls of a gas container constitute a ________constraint scheleronomous rheonomous holonomic non holonomic non holonomic

A__________is one which has only fixed constraints rheonomous non holonomic Scheleronomous holonomic Scheleronomous
A_________has moving constraints non holonomic scheleronomous holonomic rheonomous rheonomous

The work due to virtual displacement is known as ______________ maxwell's law acceleration virtual work dynamical system virtual work

UNIT-I

                                         Survey of Elementary principles

Multiple Choice Questions

Prepared by:A.Neerajah,Department of Mathematics,KAHE 
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The number of generalised coordinates required to desribe the 
configuration of a system is called the _________

number of degrees 
of freedom

number of 
generalisd 
coordinates

linear 
displacement moment of force

number of degrees of 
freedom

A particle is constrained to move on a surface,the force of constraint 
is perpendicular to the surface,while the virtual displacement must be 
tangent to it,and hence the _________vanishes Force virtual displacement virtual work acceleration virtual work
In a simple dynamicl system T+V=________________ constant zero one conserved constant

____________is used to solve the holonomic problem
Lagrange's method 
of multiplier

velocity dependent 
potential

D'Alemberts 
principle

principle of virtual  
work

Lagrange's method of 
multiplier

____________is defined as the force with which a body is attracted 
towards the centre of the earth mass acceleration weight velocity weight
A dynamical system is called __________if it is possible to give 
arbitrary and independent variations to the generalised coordinates 
of the system without violating constraints rheonomous non holonomic holonomic scheleronomous holonomic
the degrees of freedom is given by ________ 3N-K N-3K N+3K 3N+K 3N-K
Potential energy of a body is the energy it possess by the virtue of 
its_____________ constant motion position energy position

Prepared by:A.Neerajah,Department of Mathematics,KAHE 
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UNIT II 

Variation principles and Lagrange’s equations: Hamilton’s principle – Some 

techniques of calculus of variations – Derivation of Lagrange’s Equations from 

Hamilton’s principle – Extension of  Hamilton’s principle to non-holonomic 

systems – Conservation theorems and symmetry properties. 

 

SUGGESTED READINGS 

TEXT BOOK: 

T1:  Goldstein,  H.  (2001),Classical Mechanics Second Edition, Narosa 

Publishing House, New Delhi. 
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POSSIBLE QUESTIONS 

Part B  (6 Marks) 

 

1.Define canonical momentum. Show that the generalized momentum conjugate to a cyclic co- 

    ordinate is conserved 

2. Write a short note on physical significance of the lagrangian undeterminant multiplier 

3. Derive the Brachistochrome problem 

4 Find the curve for which some line integral has a stationary value 

5. State and prove Euler Lagrange differential equation 

6. Find the equation of motion of a hoop or disc rolling without slipping down on the 

    inclined plane.  

Part C  (10 Marks) 

 

1. Find the minimum surface of revolution 

2. Derive the conservation theorem for total energy of system 

3. Show that the shortest curve between any two points in the plane is a straight line 

4. Derive the conservation theorem for dissipation function 
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UNIT II

A principle where smalll variations of the entire motion from the 
actual motion take place is known as an__________ Hamilton's principle Lagrange's principle

cyclic 
coordinates

D'Alemberts 
principle Hamilton's principle

In total kinetic energy T=T₀+T₁+T₂ wher T₀ is the function of _________ 
only

generalised 
coordinates cyclic coordinates

conjugate 
momentum

canonical 
momentum generalised coordinates

The instantaneous configuration of a system is described by the values 
of n generalised coordinates and corresponds to a particular point in 
the n-dimensional space known as the __________ cyclic coordinates moment of force

configuration 
space

virtual 
displacement configuration space

As time goes on,the state of the system changes and the system point 
moves in configuration space tracing out a curve known as 
the________________ projectory trajectory motion acceleration trajectory

The procedure for eliminating extra virtual displacement is the 
method of____________ monogenic

lagrange's 
undetermined 
multipliers euler method Routhian

lagrange's undetermined 
multipliers

The line integral may also be denoted as____________ J L X K J
The shortest distance between any two points in space are 
called___________ varied path geodesics curve circle geodesics

In the derivation of hamilton's principle for holonomic constraints,the 
variation qᵢ are considered__________of each other dependent independent neighbouring significant independent
All the generalized coordinates cannot be_________ linear non cyclic non linear cyclic cyclic
If the lagrangian of the system does not contain the given co-ordinate 
qᵢ then it is said to be___________ linear momentum

conjugate 
momentum

angular 
momentum cyclic cyclic

A___________is a path traced by a point on the circumference of the 
disc rolling with a constant speed straight line catenary varied path cycloid catenary

One of the first integrals of motion is referred to as ________integral Jacobi Poisson Lagrange Euler Jacobi
In total kinetic energy T=T₀+T₁+T₂ where T₁ is the 
___________generalised velocities constant quadratic linear nonl inear linear
A function f(x) is said to be statinary at x=a when_________ f(a)=constant f(a)=0 f'(a)=constant f'(a)=0 f'(a)=0
In the derivation of hamilton's principle for non-Holonomic 
constraints,the generalised co-ordinates qᵢ are considered________of 
each other neighboring significant dependent independent dependent
A sytem of mass points under the influence of force derived from 
potentials depend on___________only energy constant position motion position
The generalized momentum associated with the co-ordinate qᵢ shall 
be defined as the term__________ linear momentum

canonical 
momentum

angular 
momentum momentum canonical momentum

The canonical momentum is otherwise known as__________ angular momentum
constant 
momentum

conjugate 
momentum linear momentum conjugate momentum

Lagrange's equationfollows from the _________principle Jacobi's Routh's Hamilton's D'Alemberts Hamilton's

If the system is invariant under the_____________along the given 
direction then the corresponding angular momentum is conserved translation irrotation rotation constant rotation
The generalised momentum conjugate to the cyclic coordinate 
is_________ Zero motion conserved non zero conserved
A cyclic coordinate is also known as__________ constraint ignorable constant motion ignorable
In hamilton formulation,the 2n equations of motion describe the 
behaviour of the system point in ___________ cyclic co-ordinates projectory

configuration 
space

virtual 
displacement configuration space

The lagrangian multiplier method is used for __________constraints Rheonomous non holonomic monogenic holonomic holonomic
In variation principle the integral must be evaluated over the 
trajectory of the system in ______________ phase space geometric space

configuration 
space space phase space

In total kinetic energy T=T₀+T₁+T₂ where T₂ is ____________function 
of the generalised velocities quadratic non linear linear constant quadratic

If a component of the total applied forces_________then the 
corresponding component of the total linear momentum is conserved cyclic vanishes constant ignorable vanishes
qj a rotation coordinates a generalised force is the component of the 
total ___________about the axis of rotation applied force force torque applied torque applied torque

If the system is ___________ under the translation along the given 
direction then the corresponding linear momentum is conserved constant invariant linear zero invariant
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_______is used to find the curve joining two points along which a 
particle falling from rest under the influence of gravity in the least 
time geodesics projectory problem

brachistochrone 
problem Holonomic problem brachistochrone problem

In conservation theorem for total energy of system the energy 
function h is_______ zero non zero conserved motion conserved
The _________which is pertained to the function h to be the total 
energy of the system surface circumstence volume distance circumstence
If qj is not a cartesian co-ordinate then pj does not necessarily have 
the dimensions of_________

canonical 
momentum linear momentum

angular 
momentum

conjugate 
momentum linear momentum

Hamilton's principle is also known as ________
monogenic 
principle

D'Alemberts 
principle Integral principle Lagrange's principle Integral principle

The generalised momentum conjugate to the _________ coordinate is 
conserved momentum cyclic linear differential cyclic
If L=T-U,the enrgy function h depends on the________and functional 
form of the specific set of generalised co-ordinates force magnitude direction torque magnitude
The procedure for __________ extra virtual displacement is the 
method of Lagrange's undetermined multipliers eliminating adding multiplying subtracting eliminating
The fundamental problem of the calculus of variations is generalised 
to the case where f is a function of many independent variables and 
their________ integrals dependent variables derivatives components derivatives
The energy function h=____________ L2-L0 L1-L0 L2-L1 L2+L1-L0 L2-L0
L2 is the ____function of the generalised velocity cyclic cubic linear quadratic quadratic
A cyclic coordinate qj is the one which does not appear explicitly in 
the ________ Hamiltonian Lagrangian Eulerian routhian Lagrangian
A function f(x) is said to be___________at x=a when f'(a)=0 ignorable applied torque stationary constant stationary
Applied to the total energy function h,the lagrangian takes the 
form_________ h=T+V h=2L2+L1-L h=2L2+L1+L h=T-V h=2L2+L1-L
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POSSIBLE QUESTIONS 

Part B  (6 Marks) 

 

1.Define Cyclic coordinates and Explain conservation theorems. 

2.Derive Hamilton’s canonical equation of motion    

3.Obtain the hamilton’s equation of motion considering a single non relativistic particle  

moving in an electromagnetic field 

       4.Explain the principle of least action 

       5.Explain the construction of Hamilton through Lagrangian. 

 

Part C  (10 Marks) 

       1.Explain Routh’s procedure. 

       2.Obtain the hamilton’s equation of motion using spherical polar co-ordinates considering  

            the spatial motion of a particle in the central force field 

       4.Derivation of Hamilton equation from a variational principle 

       5.Explain the principle of least action 
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If the rigid motion is a rotation then the total_____is conserved
canonical 
momentum linear momentum

angular 
momentum

conjugate 
momentum angular momentum

The hamiltonian is the total energy of the system__________ H²=T²+V² H=T-V H=T+V T²=H²+V² H=T+V

In hamiltonian formulation,we have a set of 2n __equation of motion second order fourth order first order third order first order

The harmonic oscillator problem is an example of __equation Euler's hamilton lagrange's hamilton jacobi's Routh's Hamilton jacobi's
Tthe variational principle associated with the hamilton's formulation is 
known as the __________ holonomic problem

principle of least 
action

monogenic 
principle

Brachistrone 
problem principle of least action

Two particles connected bya rigid rod of length 'L' is given by the 
equation(x2-x1)^2+(y2-y1)^2-L^2=0 the constraint is ________ Rheonomous non holonomic holonomic scheleronomous holonomic
The hamilton principle functiondiffers at most from the indefinite 
integral of the lagrangian by____________ the invariants time coordinates a constant a constant

In Lagrangian formulation,we have a set of n ___equation of motion second order fourth order first order third order second order
The important variational principle associated with hamiltonian 
formulation is the ___________ Integral principle

principle of least 
action

Lagrange's 
principle

monogenic 
principle principle of least action

If H is not an explicit function of t, then H is a ____________ of the 
motion energy constant position linear constant
If the equations of transformation do not depend explicitly on time 
and if the potential energy is velocity independent,then H is the  
________ of the system total force total work total energy total momentum total energy

The principle of least action states that the variation in A with time 
vanishes on the actual path as compared with some neighbouring 
paths, provided H is ________ throughout the actual path inclined linear constant dependent constant
The end points are __________ in both Hamilton's principle and 
principle of least action fixed changed inclined ignorable fixed
All coordinates of a dynamical system of n degrees of freedom are 
_____________ ignorable stationary non zero zero ignorable
In _______ formulation, we have a set of n second order equations of 
motion Hamiltonian Lagrangian Eulerian Lorentz relation Lagrangian
Routhian is the equivalent one -dimensional potential V'(r)minus the 
________ energy of the radial motion potential scalar kinetic proportionate kinetic

The ________ vanishes identically for the homogeneous problem Hamiltonian Lagrangian Eulerian Lorentz relation Hamiltonian

In Hamiltonian formulation,the momentum are also _______ variables dependent inclined independent single independent
For a conservative system, the Hamiltonian is _______ and the 
potential energy is independent of time energy constant the invariants linear constant
In Hamiltonian formulation the ____________ variables are the 
generalised coordinates and the generalised momenta independent dependent constant fixed independent
The function H is known as the __________ of the system Lorentz relation Eulerian Hamiltonian Lagrangian Hamiltonian

The function qi(t) will be changed in the __________ actual path varied path phase path configuration path varied path

The enthalpy H(S,P) is generated by the _______
contact 
transformation

Legendre 
transformation

canonical 
transformation

point 
transformation Legendre transformation

The advantage of the Hamiltonian formulation in handling cyclic 
coordinates may be combined with the Lagrangian for non cyclic 
coordinates by the method devised by __________ Lorentz routh Eulerian Hamiltonian Routh
Variational method is often the preferable one for deriving _______ 
equation Lagrange's Hamiltonian

monogenic 
principle Integral principle Lagrange's
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POSSIBLE QUESTIONS 

Part B  (6 Marks) 

 

 

 

1.Explain the canonical transformation with an example 

2. Explain Jacobi’s identity 

3. Explain the simple harmonic oscillator problem 

4. Explain the integral invariants of poincare 

5. Derive the Lagrange’s equation from Hamilton’s principle for holonomic system 

6. Derive an expression for and   

7.  Show that how the generating function specifies the equations of transformations 

Part C  (10 Marks) 

 

1. Explain that the fundamental poisson brackets are invariant under canonical transformat 

2. Show that the transformation P=q cot p , Q = log( ) is canonical. Also find the generating  

      function. 

3. Explain the Lagrange’s bracket 

4.  Show that the transformation P=1/2 * , Q = (q/p) is canonical. 
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canonical transformation is otherwise known as _____________
contact 
transformation

point 
transformatiion

generating 
function

legendre 
transformation contact transformation

Generalising the form,transformation from one set of co-ordinate qj 
to a new set Qj such transformation is called _________

legendre 
transformation generating function

point 
transformatiion

contact 
transformation point transformatiion

point transformation are the transformations of _______space Configuration position phase co-ordinate Configuration

Canonical transformation are the transformations of _______space position co-ordinate Configuration phase phase
While deducing lagrangian equations,no _was give to any particularly 
choice of co-ordinate system force stress work strain stress

________equations of motion are invariant in form with respect to 
the choice of the set of any generalised co-ordinates lagrangian Hamiltonian canonical legendre lagrangian

Lagrangian equations are_____with respect to point transformation invariant constant covariant vanishes covariant
The ______canonical  equations can also be covariant lagrange's Hamilton's point Legendre's Hamilton's

________transformation is extended to hamiltonian formulation contact point canonical legendre point 
In hamiltonian formulation,we admit the existence of one more 
independent variable called_____________ velocity force momentum acceleration momentum
Qj,pj are to be canonical co-ordinates,they must also satisfy  
the________principle modified hamilton's legendre's Hamilton's

extended 
hamilton's modified hamilton's

Old coordinates qj,pj are already__________ zero non zero constant canonical canonical
Which is not a possible forms of function F_________ F4(p,P,t) F1(q,Q,t) F3(p,q,t) F2(q,P,t) F3(p,q,t)
___is a function of old and new set of co-ordinates F R H v F
Transformation relations can be derived by the knowledge of the 
function F.It is thus termed as the __________ generating velocity generating force

generating 
function

generating 
acceleration generating function

F4 and F1 can be connected by_______
conatct 
transformation

legendre 
transformation

canonical 
transformation

point 
transformation legendre transformation

The way of ___________to obtain solution of a mechanical problem is 
to transform old set of co-ordinates into new set of co-ordinates

point 
transformation

canonical 
transformation

legendre 
transformation

conatct 
transformation canonical transformation

Canonical transformations are all_______ cyclic point vanish constant cyclic
In a new set of co-ordinates Pj,Qj all co-ordinates Qj are cyclic so that 
all momenta Pj are____________ point cyclic constant vanish constant
If t cannot occur in K explicitly provided generating function F doesn't 
contain__explicitly time mass point force time

The function f generates the _____if k=H
contact 
transformation

identiity 
transformation

canonical 
transformation

point 
transformation identiity transformation

_________constitutes a special case of canonical transformation point inversion path inversion space inversion inversion space inversion
If the expression to be an _then transformation from(qj,pj) to 
(Qj,Pj)set is canonical___________ exact differential integral exact integral  differential exact differential
____________is the exact differential of F df dF Df DF dF
_________an exact differential pdq-PdQ=dF PdQ-pdq=dF pdq-Pdq=df pdq+PdQ=dF pdq-PdQ=dF

________are the transformation in which old and new co-ordinates 
differ only slightly

legendre 
transformation

contact 
transformation

infinitesimal 
contact 
transformation

identiity 
transformation

infinitesimal contact 
transformation

a transformation that leaves some of the (q,p) pairs unchanged and 
interchanges the rst with the sign change is called a _transformation extended canonical canonical

restricted 
canonical simple canonical

The lagrangian and poisson brackets stand in _realtionship to each 
other direct converse inverse proportionate inverse
the property that [u,v]=[v,u]is known as _________ symmetry anti symmetry transient reflexive anti symmetry
point transformation are the transformations of _______space (p,q) (q,p) (q,t) (p,t) (q,p)
Always qᵢ's are expressed as the linear function of the p's in the form 
________ (q,p,t) (Q,p,t) (q,P,t) (Q,p,t) (q,p,t)

The function qᵢ(t)will be changed in the ______ actual path varied path phase space configuration space varied path
the point transformation is _______ Qᵢ=Qᵢ(q,t) Qᵢ=Qᵢ(Q,t) Qᵢ=Qᵢ(p,t) Qᵢ=Qᵢ(P,t) Qᵢ=Qᵢ(q,t)
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A transformation of canonical coordinates for which lambda not equal 
to one is calles___________

simple 
transformation

canonical 
transformation

extended 
canonical 
transformation

restricted canonical 
transformation

extended canonical 
transformation

The fundamental poisson brackets are ________under canonical 
invariants real constant imaginary invariant invariant
[u,u]= 0 1 -1 2 0

[u,v]=
[negative(u),negativ
e(v)] [negative(u),v] negative[v,u] [u,v] negative[v,u]

[uv,w]= [u,v]w [u,w]v [u,w]v+u[v,w] [u,w]v-u[v,w] [u,w]v+u[v,w]
the reciprocal character of lagrange's and poisson brackets 
is____________ {u,u}[u,u]=-1 {u,v}[u,v]=-1 {u,v}[v,u]=1 {u,u}[v,v]=1 {u,u}[u,u]=-1
In a real canonical transformations the jacobian determinant is 
__________ IMI=i IMI=0 IMI^2=1 IMI=1 IMI^2=1
The generating function for canonical transformation is denoted 
by_________ H(q,p) H(q,Q) W(q,p) W(Q,p) W(q,p)
K plays the role of __________ legendre's Lagrangian Hamiltonian point Hamiltonian
 are treated_______________ single independent dependent inclined independent

_____________provided  that only qᵢ,Pᵢ are trated independent F2(Q,P,t) F2(q,p,t) F2(q,P,t) F2(Q,p,t) F2(q,P,t)

F3(p,Q,t) provided that only __________are treated independent pᵢ,Qᵢ Pᵢ,Qᵢ pᵢ,qᵢ Pᵢ,qᵢ pᵢ,Qᵢ
F4(p,P,t) provided that pᵢ,Pᵢ are treated ___________ independent single inclined dependent independent
__________is a 2n dimensional space having coordinatesq1,q2,……..qn 
and p1,p2,…….pn actual path configuration space phase space varied path phase space

The _________have the property of preserving the form of hamilton's 
equations of motion under the transformation

point 
transformation

conatct 
transformation

legendre 
transformation

canonical 
transformation canonical transformation
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UNIT IV

canonical transformation is otherwise known as _____________
contact 
transformation

point 
transformatiion

generating 
function

legendre 
transformation contact transformation

Generalising the form,transformation from one set of co-ordinate qj 
to a new set Qj such transformation is called _________

legendre 
transformation generating function

point 
transformatiion

contact 
transformation point transformatiion

point transformation are the transformations of _______space Configuration position phase co-ordinate Configuration

Canonical transformation are the transformations of _______space position co-ordinate Configuration phase phase
While deducing lagrangian equations,no _was give to any particularly 
choice of co-ordinate system force stress work strain stress

________equations of motion are invariant in form with respect to 
the choice of the set of any generalised co-ordinates lagrangian Hamiltonian canonical legendre lagrangian

Lagrangian equations are_____with respect to point transformation invariant constant covariant vanishes covariant
The ______canonical  equations can also be covariant lagrange's Hamilton's point Legendre's Hamilton's

________transformation is extended to hamiltonian formulation contact point canonical legendre point 
In hamiltonian formulation,we admit the existence of one more 
independent variable called_____________ velocity force momentum acceleration momentum
Qj,pj are to be canonical co-ordinates,they must also satisfy  
the________principle modified hamilton's legendre's Hamilton's

extended 
hamilton's modified hamilton's

Old coordinates qj,pj are already__________ zero non zero constant canonical canonical
Which is not a possible forms of function F_________ F4(p,P,t) F1(q,Q,t) F3(p,q,t) F2(q,P,t) F3(p,q,t)
___is a function of old and new set of co-ordinates F R H v F
Transformation relations can be derived by the knowledge of the 
function F.It is thus termed as the __________ generating velocity generating force

generating 
function

generating 
acceleration generating function

F4 and F1 can be connected by_______
conatct 
transformation

legendre 
transformation

canonical 
transformation

point 
transformation legendre transformation

The way of ___________to obtain solution of a mechanical problem is 
to transform old set of co-ordinates into new set of co-ordinates

point 
transformation

canonical 
transformation

legendre 
transformation

conatct 
transformation canonical transformation

Canonical transformations are all_______ cyclic point vanish constant cyclic
In a new set of co-ordinates Pj,Qj all co-ordinates Qj are cyclic so that 
all momenta Pj are____________ point cyclic constant vanish constant
If t cannot occur in K explicitly provided generating function F doesn't 
contain__explicitly time mass point force time

The function f generates the _____if k=H
contact 
transformation

identiity 
transformation

canonical 
transformation

point 
transformation identiity transformation

_________constitutes a special case of canonical transformation point inversion path inversion space inversion inversion space inversion
If the expression to be an _then transformation from(qj,pj) to 
(Qj,Pj)set is canonical___________ exact differential integral exact integral  differential exact differential
____________is the exact differential of F df dF Df DF dF
_________an exact differential pdq-PdQ=dF PdQ-pdq=dF pdq-Pdq=df pdq+PdQ=dF pdq-PdQ=dF

________are the transformation in which old and new co-ordinates 
differ only slightly

legendre 
transformation

contact 
transformation

infinitesimal 
contact 
transformation

identiity 
transformation

infinitesimal contact 
transformation

a transformation that leaves some of the (q,p) pairs unchanged and 
interchanges the rst with the sign change is called a _transformation extended canonical canonical

restricted 
canonical simple canonical

The lagrangian and poisson brackets stand in _realtionship to each 
other direct converse inverse proportionate inverse
the property that [u,v]=[v,u]is known as _________ symmetry anti symmetry transient reflexive anti symmetry
point transformation are the transformations of _______space (p,q) (q,p) (q,t) (p,t) (q,p)
Always qᵢ's are expressed as the linear function of the p's in the form 
________ (q,p,t) (Q,p,t) (q,P,t) (Q,p,t) (q,p,t)

The function qᵢ(t)will be changed in the ______ actual path varied path phase space configuration space varied path
the point transformation is _______ Qᵢ=Qᵢ(q,t) Qᵢ=Qᵢ(Q,t) Qᵢ=Qᵢ(p,t) Qᵢ=Qᵢ(P,t) Qᵢ=Qᵢ(q,t)
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A transformation of canonical coordinates for which lambda not equal 
to one is calles___________

simple 
transformation

canonical 
transformation

extended 
canonical 
transformation

restricted canonical 
transformation

extended canonical 
transformation

The fundamental poisson brackets are ________under canonical 
invariants real constant imaginary invariant invariant
[u,u]= 0 1 -1 2 0

[u,v]=
[negative(u),negativ
e(v)] [negative(u),v] negative[v,u] [u,v] negative[v,u]

[uv,w]= [u,v]w [u,w]v [u,w]v+u[v,w] [u,w]v-u[v,w] [u,w]v+u[v,w]
the reciprocal character of lagrange's and poisson brackets 
is____________ {u,u}[u,u]=-1 {u,v}[u,v]=-1 {u,v}[v,u]=1 {u,u}[v,v]=1 {u,u}[u,u]=-1
In a real canonical transformations the jacobian determinant is 
__________ IMI=i IMI=0 IMI^2=1 IMI=1 IMI^2=1
The generating function for canonical transformation is denoted 
by_________ H(q,p) H(q,Q) W(q,p) W(Q,p) W(q,p)
K plays the role of __________ legendre's Lagrangian Hamiltonian point Hamiltonian
 are treated_______________ single independent dependent inclined independent

_____________provided  that only qᵢ,Pᵢ are trated independent F2(Q,P,t) F2(q,p,t) F2(q,P,t) F2(Q,p,t) F2(q,P,t)

F3(p,Q,t) provided that only __________are treated independent pᵢ,Qᵢ Pᵢ,Qᵢ pᵢ,qᵢ Pᵢ,qᵢ pᵢ,Qᵢ
F4(p,P,t) provided that pᵢ,Pᵢ are treated ___________ independent single inclined dependent independent
__________is a 2n dimensional space having coordinatesq1,q2,……..qn 
and p1,p2,…….pn actual path configuration space phase space varied path phase space

The _________have the property of preserving the form of hamilton's 
equations of motion under the transformation

point 
transformation

conatct 
transformation

legendre 
transformation

canonical 
transformation canonical transformation
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POSSIBLE QUESTIONS 

Part B  (6 Marks) 

 

1. Derive Hamilton Jacobi equation from Hamilton’s characteristic function  

2. Explain the physical significance of Hamilton Jacobi equation 

3. Derive Jacobi’s theorem 

4. Derive kepler’s problem solution by Hamilton Jacobi method 

5.  Derive the separation of variables in the Hamilton Jacobi equation  

Part C  (10 Marks) 

 

1.Derive Harmonic oscillator problem by Hamilton Jacobi method 

2. Derive Hamilton Jacobi equation from Hamilton’s characteristic function  

3.Derive the Lagrange’s equation from Hamilton’s principle for holonomic system 
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Part-A(20X1=20 Marks)
(Question Nos. 1 to 20 Online Examinations)

Question Opt 1 Opt 2 Opt 3 Opt 4 Answer

The harmonic oscilllator problem is an example of____equation Euler's Hamilton lagrange's
hamilton 
jacobi's Routh's hamilton jacobi's

The variation principle in the phases space is reffered to as the 
___________ modified jacobi's modified lagrange's

modified 
Hamilton's modified euler modified Hamilton's

The solution of the Hamilton-jcobi eqaution is called 
_________function hamilton principle

Hamilton's 
charecteristics jacobi Routhian hamilton principle

The hamilton principle function differs atmost from the indefinite 
time integral of the lagrangian by_________ The invariants time coordinates a constant a constant

The hamilton jacobi equation can be__________ seperable quadratures dependent
completely 
seperable completely seperable

The hamilton principle function can be split into___________ Finitely many parts infinite parts
two additive 
parts

two multiplicative 
parts two additive parts

The Hamilton jacobi equation can hold if the two  terms are constant 
with__________ equal value trial solution opposite value

equal and opposite 
value equal and opposite value

The orthogonal coordinate system can be used to ____________ seperable condition staeckel condition
quadratic 
function generating function staeckel condition

hamilton's principle function S and Hamilton's charecteristic function 
W for conservative system related as _________where E is the total 
energy and t is the time S=W S=W-Et S=W+Et

S is not relateed to 
W S=W-Et

For a one-dimensional harmonic oscillator.the representative point 
in two-dimensional phase space traces__________ an ellipse a parabola a hyperbola

always a straight 
line an ellipse

If a function F doesnot depend on time explicitly and is a constant of 
motion,its poisson bracket with hamiltonian___________ non zero conserved vanishes fixed vanishes
Poisson bracket and lagrange's bracket doesn't obey the ______Law 
of algebra inverse commutative identity associative commutative
the __________of two constants of motion is itself a constant of 
motion Lagrange's bracket jacobi's inverse poisson bracket jacobi's identity poisson bracket

The lagrange's bracket is __________under canonical transformation real constant imaginary invariant invariant
The changing state of the system may be described by a curve r(t) in 
the phase space is __________ imaginary path circular path phase path constant path phase path

Poisson bracket of twoo dynamical variables is invariant under 
infinitesimal____________

point 
transformation

canonical 
transformation

contact 
transformation

legendre 
transformation canonical transformation

The generaloized coordinates conjugate to Jj are 
called______________ angle variables constant variables fixed variables action variables angle variables

__which is a partial differential equation of first order in (n+1) 
variablesq1,q2,q,3,,,,,qn,t

hamilton jacobi's 
equation

hamilton lagrange's 
equation Euler's equation Routh's equation hamilton jacobi's equation

___________function S is the generator of a canonical 
transformation to constant co-ordinates and momenta hamilton principle

Hamilton's 
charecteristic jacobi Routhian hamilton principle

In solving the hamilton jacobi equation,we obtain simultaneously a 
solution to the __________problem dynamical geometrical mechanical physical mechanical

the force acting on the oscillator at a displacement q is __________ F=-kq F=p F=q F=-Kp F=-kq
Additive constant C will__the transformation,because to obtain the 
new position coordinate only partial derivative of S with respect tio a 
is required increase not effect decrease vanish not effect

The constant alpha and beta are to be known from_________ final condition fixed value initial condition stationary value initial condition
For the Hamilton's principle function S,first part is the function of a 
and q is called ______________Function Hamilton Principle

Hamilton's 
characteristic Jacobi Routhian Hamilton's characteristic

Hamilton's characteristic function is denoted by ____________ H(q,a) D(q,a) E(q,a) W(q,a) W(q,a)

The new canonical momentum is identified as the ______________ harmonic oscillator
total energy of the 
oscillator small oscillator lagrange oscillator total energy of the oscillator

For harmonic oscillator the hamilton's principle function is 
the____________Integral of lagrangian mass velocity time distance time

Separation of variables is always possible,if the Hamiltonian H does 
not involve time t explicitly is called________

method of 
separation of 
variable

method of point of 
variable

method of 
hamilton of 
variable

method of 
lagrange of variable

method of separation of 
variable

UNIT-V
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UNIT V

The harmonic oscilllator problem is an example of____equation Euler's Hamilton lagrange's
hamilton 
jacobi's Routh's hamilton jacobi's

The variation principle in the phases space is reffered to as the 
___________ modified jacobi's modified lagrange's

modified 
Hamilton's modified euler modified Hamilton's

The solution of the Hamilton-jcobi eqaution is called 
_________function hamilton principle

Hamilton's 
charecteristics jacobi Routhian hamilton principle

The hamilton principle function differs atmost from the indefinite 
time integral of the lagrangian by_________ The invariants time coordinates a constant a constant

The hamilton jacobi equation can be__________ seperable quadratures dependent
completely 
seperable completely seperable

The hamilton principle function can be split into___________ Finitely many parts infinite parts
two additive 
parts

two multiplicative 
parts two additive parts

The Hamilton jacobi equation can hold if the two  terms are constant 
with__________ equal value trial solution opposite value

equal and opposite 
value equal and opposite value

The orthogonal coordinate system can be used to ____________ seperable condition staeckel condition
quadratic 
function generating function staeckel condition

hamilton's principle function S and Hamilton's charecteristic function 
W for conservative system related as _________where E is the total 
energy and t is the time S=W S=W-Et S=W+Et

S is not relateed to 
W S=W-Et

For a one-dimensional harmonic oscillator.the representative point 
in two-dimensional phase space traces__________ an ellipse a parabola a hyperbola

always a straight 
line an ellipse

If a function F doesnot depend on time explicitly and is a constant of 
motion,its poisson bracket with hamiltonian___________ non zero conserved vanishes fixed vanishes
Poisson bracket and lagrange's bracket doesn't obey the ______Law 
of algebra inverse commutative identity associative commutative
the __________of two constants of motion is itself a constant of 
motion Lagrange's bracket jacobi's inverse poisson bracket jacobi's identity poisson bracket

The lagrange's bracket is __________under canonical transformation real constant imaginary invariant invariant
The changing state of the system may be described by a curve r(t) in 
the phase space is __________ imaginary path circular path phase path constant path phase path

Poisson bracket of twoo dynamical variables is invariant under 
infinitesimal____________

point 
transformation

canonical 
transformation

contact 
transformation

legendre 
transformation canonical transformation
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The generaloized coordinates conjugate to Jj are 
called______________ angle variables constant variables fixed variables action variables angle variables

__which is a partial differential equation of first order in (n+1) 
variablesq1,q2,q,3,,,,,qn,t

hamilton jacobi's 
equation

hamilton lagrange's 
equation Euler's equation Routh's equation hamilton jacobi's equation

___________function S is the generator of a canonical 
transformation to constant co-ordinates and momenta hamilton principle

Hamilton's 
charecteristic jacobi Routhian hamilton principle

In solving the hamilton jacobi equation,we obtain simultaneously a 
solution to the __________problem dynamical geometrical mechanical physical mechanical

the force acting on the oscillator at a displacement q is __________ F=-kq F=p F=q F=-Kp F=-kq
Additive constant C will__the transformation,because to obtain the 
new position coordinate only partial derivative of S with respect tio a 
is required increase not effect decrease vanish not effect

The constant alpha and beta are to be known from_________ final condition fixed value initial condition stationary value initial condition
For the Hamilton's principle function S,first part is the function of a 
and q is called ______________Function Hamilton Principle

Hamilton's 
characteristic Jacobi Routhian Hamilton's characteristic

Hamilton's characteristic function is denoted by ____________ H(q,a) D(q,a) E(q,a) W(q,a) W(q,a)

The new canonical momentum is identified as the ______________ harmonic oscillator
total energy of the 
oscillator small oscillator lagrange oscillator total energy of the oscillator

For harmonic oscillator the hamilton's principle function is 
the____________Integral of lagrangian mass velocity time distance time

Separation of variables is always possible,if the Hamiltonian H does 
not involve time t explicitly is called________

method of 
separation of 
variable

method of point of 
variable

method of 
hamilton of 
variable

method of 
lagrange of variable

method of separation of 
variable
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___________________________________________ 

PART- A (20x1 = 20 Marks) 

ANSWER THE FOLLOWING 

1. Point transformation are the transformations of _______space 

           a) Configuration                          b) position 

           c) phase                                d) co-ordinate 

2. A function f(x) is said to be statinary at x=a when_________ 

            a) f(a)=constant     b) f(a)=0     c) f'(a)=constant    d) f'(a)=0 

 

3.The number of coordinates minus the number of independent  

equations of constraint is_______ 

         a) units           b) number of degrees of freedom 

        c) dimensions          d) number of generalized coordinates 

4. The total kinetic energy of the system can be written  

as________ 

       a) T=T₀+T₁     b) T=T₁+T₂     c) T=T₀+T₂   d) T=T₀+T₁+T₂ 
 

5. The sign is __________________ if F rotates in                 

anticlockwise direction. 

           a) Zero        b) Positive       c) Negative    d) Unity 

  6. The equation of motion is the differential equation of   

_______order 

           a) Fourth     b) first      c) second       d) third 

 7.  The generalised momentum conjugate to the cyclic coordinate 

is_________ 

            a) Zero     b) motion        c) non zero     d) conserved 

 8.The _________ doesn't deform under the action of loads 

           a) Force                                             b) Rigid body 

           c) varied path                   d) applied torque 

9. The space around the magnet is called the_______ 

        a) magnetic field     b) electric field     

       c) magnetic induction      d) flux 

10. Friction is a ____________________ force. 

     a) Sliding    b) Self adjusting    c) Rolling   d) Resultant 

11. The space around the magnet is called the_______ 

           a) Force       b) Rigid body       

           c) varied path      d) applied torque 

12. If the total external force is zero,then the total linear 

momentum of the system is _______ 

           a) Zero                                             b) non-zero 

          c) conserved                           d) rigid 

 

  13. The equation of motion is the differential equation of 

_______order 

        a) Fourth    b) first    c) second     d) third 

 14.The force which opposes the sliding of one body over 

another is called the ____ 

        a) Sliding friction            b) Coefficient of friction  

       c) Rolling friction             d) Cone of friction 

15.  The line integral may also be denoted as____________ 

         a) J      b) L        c) X    d) K 

16. All the generalized coordinates cannot be_________ 

            a) linear   b) non cyclic   c) non linear  d)  cyclic 

17. Friction is a ____________________ force. 



         a) Sliding    b) Self adjusting    c) Rolling   d) Resultant 

18. A cyclic coordinate is also known as__________ 

          a) constraint   b) ignorable  c) constant  d) motion 

 

19.________________ is defined as the line along which the 

force acts. 

       a) line of action of force                b) Components of force    

       c) Resultant of force                        d) Direction of force 

20.Force of friction is also called ________________ 

            a) Massive force      b) Passive force    

c) Coplanar force     d)  Colinear force 

 

 

PART- B (3 x 2 = 6 Marks) 

ANSWER ALL THE QUESTIONS 

21.Explain the Rayleighs dissipation function  . 

22.Explain degrees of freedom. 

23.Explain Hamiton’s principle. 

PART- C (3 x 8 = 24 Marks) 

ANSWER ALL THE QUESTIONS 

24.a ) Derive the Lagrange’s equation of motion for holonomic   

constraint. 

   (OR) 

      b) Derive the D’ Alembert’s principle   

25. a)i)Show that T = T0 + T1 + T2  

         ii)Derive the Principle of virtual work 

   (OR) 

      b) Show that the shortest curve between any two points in 

the plane is a straight line 

26. a) State and prove Euler Lagrange differential equation. 

 

   (OR) 

      b) Define Cyclic coordinates and Explain conservation 

theorems. 
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                                                PART-A (20x 1 =20 Marks) 

  ANSWER ALL THE QUESTIONS : 

1.The generalised momentum conjugate to the cyclic coordinate 

is_________ 

            a) Zero     b) motion        c) non zero     d) conserved 

 2. All the generalized coordinates cannot be_________ 

           a) linear   b) non cyclic   c) non linear   d)  cyclic 

 3.  The hamiltonian is the total energy of the   

          system__________ 

           a)  H²=T²+V²  b) H=T-V    c) H=T+V    d) T²=H²+V² 

 4. The variational principle associated with the hamilton's  

        formulation is known as the __________ 

           a)  holonomic problem      b) principle of least action    

           c) monogenic principle     d) Brachistrone problem 

5. K plays the role of _________ 

            a) Legendre's             b ) Lagrangian   

            c) Hamiltonian         d)  point 

6. A cyclic coordinate is also known as__________ 

         a) constraint   b) ignorable  c) constant  d) motion 

7.  All the generalized coordinates cannot be_________ 

        a) linear   b) non cyclic   c) non linear  d)  cyclic 

 

 

 

  

   8. To linearize the motion for small oscillation,we assume    

that_______ 

                a) cos(ᵩ-ɵ)≈1      b) sin(ᵩ-ɵ)≈1     

                c) cos(ᵩ-ɵ)≈0      d) sin(ᵩ-ɵ)≈0 

   9. Lagrange's equationfollows from the ________principle 

             a) Jacobi's   b) Routh's  c) Hamilton's   d)  D'Alemberts  

  10. The polar equation of a conic is ___________ 

              a) l/r=1+ecosθ          b) r= 1+ecosθ    

              c) r= 1/(1+ecosθ)     d) r= 1- ecosθ 

  11. The velocity of Simple Harmonic Motion is zero when _________________. 

           a)  amplitude      b ) phase    

           c)   period          d)  acceleration 

  12. A _______ is a position of matter   occupying  finite space 

. 

            a) Impact               b) Body   

            c) Momentum       d) Elastic body 

  13. The sign is __________________ if F rotates in    

anticlockwise direction. 

              a) Zero        b) Positive       c) Negative    d) Unity       

   14. The important variational principle associated with  

          hamiltonian formulation is the ___________ 

.            a) Integral principle         b) principle of least action    

             c)  Lagrange's principle   d)  monogenic principle 

   15. A cyclic coordinate is also known as__________ 

             a) constraint   b) ignorable  c) constant  d) motion 

    16. Hamilton's principle function S and Hamilton's  

          charecteristic function W for conservative system   

           related as _________.where E is the total energy and  

           t is the time 

 a) S=W                 b) S=W-Et    

c) S=W+Et            d) S is not relateed to W  



 

17. The hamilton jacobi equation can be__________ 

         a)  seperable       b ) quadratures        

         c )dependent      d)  completely seperable 

18 . The equation of motion is the  differential  

        equation of _______order 

         a) Fourth     b) first      c) second       d) third 

19.Friction is a ___________force. 

       a) Sliding    b) Self adjusting    c) Rolling   d) Resultant 

 20.  Poisson bracket and lagrange's bracket doesn't obey the  

          ______law of algebra 

.        a)  inverse        b ) commutative      

         c ) identity       d)  associative 

PART B  ( 3 X 2 = 6 Marks ) 

   ANSWER ALL THE QUESTIONS 

  21. Define canonical momentum. 

  22. Write short notes on construction of Hamilton  

 through  Lagrangian       

 23. Obtain the hamilton’s equation of motion using spherical 

polar co-ordinates . 

PART-C (3X8=24 Marks) 

  ANSWER ALL THE QUESTIONS 

   24. (a) Explain the canonical transformation with an example 

        (OR) 

         (b) Derive Hamilton’s canonical equation of motion      
   25. (a) Show that the transformation P=1/2 ×(𝑝2 + 𝑞2),  
                Q = 𝑡𝑎𝑛−1(q/p) is canonical 

      (OR) 

         (b) Derive Jacobi’s theorem 

  26. (a) Show that the transformation P=q cot p , Q = log(
𝑠𝑖𝑛 𝑝

𝑞
) 

is canonical. Also find the generating function. 

                (OR) 

        (b) Derive Harmonic oscillator problem by Hamilton 

Jacobi method  
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