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Note: All the symbols have their u'sual meaning.

Choose the correct option to answer the question.

(1) A particle moving on a sphere is an example of motion.

(a) jumping (b) constrained motion (c) orbital (d) tinear

Work cione by the force oi constraint is 

- 

, '

(a)Zero ( b) infinity (c) negative (d) unit 'r'

The momenium conjugates to a cyclic coordinate is 

-.

(a) always unity (b) not conserved (c) function of time (d) conserved

Non-bccelerated frame of reference is called

(a) non-inertial (b) inertial (c) rotational (d) vibrational

is the same in fixed and rotating coordinate system.

(a) linear acceleration (b) velocity

(c) angular acceleration (d) momentum

The distance between any two particles of a
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(2)

(3)

(4)

,'l :l

(5)

(6)

l]:

(7)

frame of reference.

:rs constanl.

(a) gaseous body (b) rigid body (c) flexible body (d) liquid

a conTiguration space can have dimensions.

(a) n (b)Always three (c) zero (d) Two dimensions only

The formula for the straight distance 'ds' between two points in a plane is

(a) d"x + d.y (b) {dxz + ayzli tcl ,[ax + ay O ^[dxrTAF
(9) Hamilton's function is related to the Lagrangian function as,

(a)a =Zpiqi-L(qt,qt,t) (b) g=L+ #
(c) H : L(q, q, t) + 

*9 
a(0,Q,0 (d) r.l = Zh - L

(10) pr = Qr and PL = e1 ?f€

F = ZqrQp

transformation for generating function

(a) inverse (b) canonical (c) exchange (d) Hermitian
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Que-2 Answer briefly anv ten of the following questions. [201

(1) What are the requirements of generalized coordinates?

(2) What are constraints? Give any two examples of equations of constrains.

(3) Define holoncmic and non-holonomic constraints

(4) What does a rigid body mean? ls it possible to have a perfectly rigid body?

(5) Explain briefly weight less condition of an observer in a satellite.

(6) Write the statement of Chasle's theorem.

(7) Briefly discuss configuration space and define system point.

i (8) What is constraint motion? Define constraints.

(E) What are advantages of Hamilton's formulations over Newtonian
formulation?

(10) Show that cyclic coordinate in Lagrangian will also be absent In Hamiltonian.

''lt" '(11) What is identity tranformation? '' :

('12) Write down lmportance of Poisson's Brackets i. ,, 
' 

' ." . ,;

Que-3 '(a) Obtain D'Alembert's principle. ., 
..-,,, 

- ' t06I
1: 

" " -::'
(b) Show that momentum conjugate to cyclic coordinate is conserved. t04l

OR

Que-3 (a) obtain it equation of motion as;

L tm, - ??tr\x:xo*vst_r\ffi)nr,
(b) Show that energy dissipated is twice of Rayleigh dissipation function t04I

Que-4 (a) lf O'(x',y',2') and O(x,y,z) are fixed and rotational coordinate systems [06]
respectively then for a vector Tobtain;

(*) 
,,.= 

(t*),",+d xi
(b) Explain the effect of Coriolis force on a freely falling body under the action of I04I

gravity.
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Que-4 (a)

(b)

Que-6

|l

Que-6

OR

Write down the statement of Euler's theorem and explain it.

Obtain Euler's Equations of Motion for a rigid body as,

N1 =I{br+(Is -12)u2ots
Nz: Izaz + (Ir - I3)a1u3

NE: Isots+ Uz- ly)a1a2

[06]

[041

[061

[041

[06]

[041

(a) Obtain the following Euler's equation.

u, *(#):,Ay-

(b) Draw an electrical circuit containing an inductor (L), a capacitor (c),"and a
resistor (R) in parallel combination. Analyze it using the Lagrangian
formulation

(a) Obtain Hamilton's principle from Newton's equations.

(b) Using the Variational principle, show that the shortest distance between two
points in a plane is a straight line.

(a) Obtain following Hamilton's canonical equations of motion for a system of
'.: , n.particles

OH OH

[06]

[04]

Qu=apu & -pk=.qk

(q) DiscussGaugeTransformation.

OR

Using definition of Poisson's bracket prove that,

Preve the following properties of Poisson's brackets.

(i) [l;, uf - fv,?2] = 0, (ii) [u, c] = 0 (',ruhe1e c is a consiant)

ry-

t041

l06I(a)

I , ,,

(b)

l" :.f 
.
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