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OPTION-E 

(.Classical Dynamics) 

- Paper : PHY-RE-6056 
' 

1. Giv~ _·short answer to any ten the fallowing 
questions : . • - • 1 x 1O=10 

_ ·_·(a)_.. ~:An_ ;elec~ron is subjected in a magnetic 
:· ·: _.·._ :···.·field:_o'r··:1 Tesla. Find its Larmor 

- . / ·.·:- .. <·-.. ·_- ~-rt~quehcy. • 
.... - .: ~-: _~..:. \ " ' ~. .. . .· . -

- ". ' • . •": .. :' ... ~--· . .. ··~~~-: ~- .. •.; -~--l . .._._ ..... : • "- • 

• .. ·. _=: ;/ (b}-:. Wp.~t is scleronomo\IS constrain? -·:·: .<\;.; :_.,:, ,.' ~- -.. :_· ' ~- '• • - : • . 
• >:.··: · ··(c). . What~ki~d of-_systerp ~pe. pri~cipl_e o(:, - ... . .- . . ... .... . . ' ... -~ . '. ... ' .,,_, .. , . ~.... . . 
: __ ·' _·. i·•· .. _/~ 'yirt~~ W?r~ d~.§U~~wlt~~-?:-· ~-v_~··\:.,·._ •••. --~ ••• --~:-.. . -

{i·~ /_ (~},_i ~;t;· -~e\atJri~~~;~fq~;hiii~t~~ti~Il,~~ • ,:, . 
·. - _. _:.. : -• -: for. conservative-:-system&."°"-s.;~~--:-~"~ -x~-~. --~~-~;·:;~.:-~ .. -._ .. :--'7•• ·'" ·-~~ 

• - • - (j)' ". Define genefahzed_~c9_ditl_!t1at~~t·r~:{::<:~t~-:->)~_:·~- -~-
- - • - - ~" ·/:· :- -~ ----~-r: '}J?-~~- --".-~":1<~~?::~:_:r1:/~~:--:--:~: 

(g) • Wha°i: ~fo .:--~· 
relation ? • ·• · : ·_ • : _..;-_ • ~- •• • .,-_;. :·:·-_. · - - ,::_ :;: ·.--~.:·:·:\?. : ,. 

• • • o -• • • • • •••• • • II • ',-•' • •• _,•-. •• .:. ~- • •.,. • - ,_ • 

• •. , • • • •, • .. •. :>--. . : >:_---. ----~ v· ,• 

(h) -Draw potential ~rier~ :vS.di~pliic'elllellt -
curve.tor st~ble eqU:ifib~ium·~ <_-< -'-_.-----;: .-~.:-
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2. 

(i) _. What do you mean by inertial frames of 
reference? 

{j) Write the di'~ensi?nal formula of 
·coefficient o~ viscosity for a fluid. 

. . 
(k) What do you m~an by proper time ? 

(I.) What is the angle made by .the world line 
of light wave with the spatial axis? 

(m) Write the Navier-Stokes equation for an 
incomp~essible fluid; 

(n) What do .you mean by world _point in a 
Minkowski spac~? , .-

(o) . • Define central force. - . 
. . . 

Briefly answer· any five of the following 
questions:: •. ·_. · : ·, • -: • • · .- 2x5=10 

. ~. ~, . 

(a) • Show that if the Lagrangian of a syste~ 
does not· contain a ·coor.dinate qk 
explicitly the conjugate momentum is a . . 
constant of motion. 

. (b) What are holonomic and no.n-holonomic 
constraints ? •• 

(c) . • What is Hamilton's principle ? 
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... 

{d) What are stable and unstable 
equilibrium? 

(e) .. What do you understand. by normal • 
modes of vibration? ·c. 

., (f) • State the postulates of special theory of 
relativity. ·:: -.: _· •. 

,- _- .- • ·(g) What do you ~ean by laminar and 
•• .: ~- • •. : • turbulent flow of fluids? · · ... 

· ·- (h) • D~a~,/ the world line of a particle with 
_·· . _:-:: .· .. : \--,. ::_·--:;_velocity ·v when (i) ~-< c .• and (ii) V > C in. 
. : : _- • '.- : ·. • :·~--~o-dimensional spa~e-tirrie • diagram. 

-. . . . . . . . . 
f ... ·::! --. • . . , .. 

. . 
• • •. • > •. I· • 

•. ·,. • I 

• •. 3. '. Answe't ·any four of the following questions: •. 
I • . . • •. • . , , . . •• .. Sx4= 20 

' ' . .,. .' . 
_: . : (a/ 

. ' . •' .• 
' . . 

What is virtual displacement? State an 
', . . . .. 
explain .. the principle o~ _virtual wo 

.. ·: .· . . 1 
. " • • : . . . · .. - . . . ' . .... .. 

: . · '-~ (b) ' .Find the Hamiltonian ~d ~e equ 
•. •. • •• ·of motion of· a harmonic oscillat 

• •. -: ·: _. . u~ing Hamiltonian formulation. 
I ' • • • . . . 

. ' . ' ' 
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(c) . A charged particle is placed in a constant 
uniform magnetic field .. Find th . e 
expre~sion of the Larmor radius and 
Larmor ~requency. Draw and explain the 
motion-_o~ a- charged particle in a cross 
electric and magnetic field. \ 3+2==5 

(d) Ded~c~ Lagr~ge's equ~tions of motion 
_ - for small oscillations ~fa system in the 

. -· neighbo~ho~d of the stable ~quilibrium. 
-. -. ·... . ·. .. . . ... . - ,.., 

- - .. • ;:-. ! - . < 

.• (e) : What is Reyno~d's' nuriiber~~ _ On what 
• : •. fac~qrs does Reynold's numb~r depend ? 

·_What is its dimensional foi~~-lla? • 
- .... , . • •••• :2 .•• / "'"'w-~.,. .· 2+2+ 1 ;.,5 _-

• .-. h .. .._ .,. •• .,:· • • -•fl, • - 'l ,_: • •••~• •• •• •,_• • ,, • • <o. - • 

-·· . ·. - - - - -~ 
• {f) Define four-vector:Show· th~t the· scalar 

.. ... . '-; . - . - ' -
• -product of two four-vectors is an 

inyadant quantity. _·_:_ ·.·_ • • • _ •. i +4=5 
·-· • .... - -:.- . . . . . :. 

(g) What do you ·mean by :leng~h co~traction 
in special rela~vity ? Discuss the concept 

-• using l?Pace-time _diagr_~- ·_ • 1 +4=5 

(h) Prove that space-time· interv.al is 
invariant under Lorentz transformation 

• equation. 
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• .4.·. Answer any four of the following questions: 
• • • 10x4= 40 

• (a) Two equal masses m are connected by 
springs having equal spring constant c 
so that the masses are free to oscillate 
on a frictionless table. The ends of the 

.. _ s·prings are attached with the fixed wallsr 
·: .• . . .• •• Find out the Lag-rangian and the 
:~~...-: .. ·, -~. -~ equations of motion of the system. 
':.-·--:·>.- · !~. --- ·- ·, • .-,- • .-- • • · = • 3+7=10 

- '\ . _: - . .. - :c.. :;: ... <II .: •• • -. 

··= : : ·-:. (b) .• Whaf is Hamilt~ni~ .functi~n _?.Write the 
_·: ~- • :·-~ • ~- physical significance of th·e Hamiltonian 
-,~-:-~-:~-,·<·,~.function. Derive·. the Hamilton's 

?·~-/:;_~;:_;:/~-~_'equations of motion. for a system of 
_·.:---~~-;·.:~·/',._·particles :. · ~:- 1+2+7=10 · 
<~;; ~,~' ""'.~ • ?~-·: : ~- . _ :_ • :- . . . -~ :~. -; -. __ • ·. - .. : . . . . -

-~ .=- ·-:_-._. __ : (c)_ t Find_ out thl Lagrange's e_quations of· 
I. ___ • :,-· ;· .• _.;_ ·motion _for the following systems: • . . .• 
• ;; • · ; · - · _· ;, __ • · , .. ...... - ..: •· ... 5+5= 10 • 

• • ••' • • l . 

,. • (i) . -one- dim~n-si9nal h~o~c • 
• • • ' .. •. oscillat~r _-. . • . ·:· . . . .•. • . '. -

• (ii) - • a body of mass m falling freely • 
: •. ·,: under gravity ne~ the surface o 
• · -.. :.earth • . • :. _.·~ . • .: • • :- • 

. . 
·' (d) Derive the Lagrange's equ~tion of H .iii 

for a conservative system. .• 

3 !Sem-6/CBCS) PHY RE 1/2/3/4/5/G . 45 



(e) Discuss the vibration of linear triatomic 
molecules and obtain eigenvectors for 
different modes of vibrations. 

(f) Obtain the general solution for the 
displacement of th_e nth partiqle in case 
of transverse oscillations of n-coupled 
masses. 

(g) What is four-dimensional space-time? 
Using Minkowski's space-time diagram, 
discuss space-like, time-like and light-
like events. What is a light corie ? • 

2+2+2+2+2=10 

(h) What do you mean by an ideal fluid'? 
How is it different from a· real fluid? 
Obtain the continuity equatior:i for 
steady one-dimensional flow of fluids. 

2+2+6=10 

(i) Obtain Lorentz transformation equation. 
Show that for classic·a1 limit when 
v < < c, Lorentz transformati.on reduces 

to Galilean one. 7+3=10 

3 ISem-6/CBCSl PHY RE 1/2/3/4/5/G 46 

What is the difference between classical 
and relativistic Doppler effect ? What do 
you mean by transverse Doppler effect ? 
Can it be found in classical relativity? 
Using the concept of four-vector, obtain 
an expression for relativistic Dopple-r 
effect. 2+2+1+5=10 
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