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Answer five questions, taking one from each unit.

UNITH

|

. (8 Definecongtraint. Writefour typesof constraints. 1+2=3
(b) Formulatethe generalised coordinatesto show that the Jacobian
determinant should bedifferent from zero at al pointsfor a
transformation from aset of coordinatesto another set of
coordinates. 4
(c) DerivethelL agrangeequation of motion. 7

2. () BEvduatethelLagrangian of acharged particleunder theinfluenceof a
gyroscopic forceand show that aforce acting ontheparticleis

derivablefrom apotentia dependent on velocity. 8
(b) Apply the Lagrange equationto evaluatethetime period of a
compound pendulum. 6
UNITHI
3. () DerivetheHamilton’scanonical equationsof motion. 7
(b) Formulatethe Hamiltonian of asimple pendulum and caculaeits
time period by applying the Hamilton’ sequation of motion. 7
4. (a) Writeashort noteon Hamilton'svariational principle. 3
(b) Explaintheprincipleof least action. 3

(c) Apply theHamilton’sequation of motionto evaluatethetime period
of acompound pendulum. 8



10.

UNITHII

(8 Writeashort noteonsmall oscillation. 3

(b) Evauatethesolutionfor aphysical system consisting of two equal
masses;joined by identical springsto each other andto fixedwalls
freefrom friction. Formulate the concept of normal coordinatesfrom

thegivensystem. 7+4=11
(@ Explainstableand unstableequilibriumwith necessary
representations. Writetwo differencesbetween them. 4+2=6
(b) Evauatethetheory of small oscillation for asystem consisting of two
smple pendulacoupled by amassessspring. 8
UNITHV
(8 Writetwo postulatesof thespecid theory of relativity. 2
(b) Formulatethe Lorentz transformation equation by taking the concept
of orthogondlity conditionsfor spatial rotation. 12

(& Writeashort noteonspacelike, timelikeandlightlikeinterval. 5
(b) Cdculatethe percentage contraction of arod moving with avelocity
0.8timesthevelocity of lightinadirectioninclined at 60 degreesto

itsown length. 3
(c) Thehalf-lifeof aparticleat restis17.8 nano seconds. What will be
thehdf-lifeif itsspeedis0.8 c? 3
(d) What isthevelocity that arocket should move so that every year
spend onit correspondsto 4 yearson earth? 3
UNIT-V
(@ Evauaterdativigtic Doppler’seffect of light waves. Explainfurther
theblueandred shiftin relativistic Doppler effect. 6+4=10
(b) Cdculatethehydrostatic pressuredueto aliquid column. 4
(@ Derivetheequation of continuity for liquid. 4

(b) Deducethe Poiseuille sequationfor flow of asteady liquid flowing
through apipewith thehelp of theconcept of velocity gradient. 6

(c) Apply theprincipleof dimensiona analysisto obtain anexpression
for Reynoldsnumber. 4




