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Answer five questions, taking one from each unit.

UNITH

1. (& Two particlesof massesm, and m, move under theaction of their
gravitational interaction, find the L agrangian equation of motion of the

particles. 4
(b) Define geodesic. Show that the shortest distance between two
pointsinaplaneisagtraight line. 1+3=4
(c) Explaintheprincipleof virtua work and derivetheD’ Alembert’s
principlefromtheprincipleof virtua work. 6
2. (d) Explainthetermsdegreesof freedom and generdized coordinates
withexamples. 4
(b) Obtainthe equation of motion of asystem of two masses, connected
by aninextensiblestring passing over asmall smooth pulley. 4

(c) A particledidesfromrest at onepoint onafrictionlesswireina
vertical planeto another point under theinfluence of theearth’'s
gravitationd field. If the particletravelsin the shortest time, show that
thepath followed by itisacycloid. 6

UNITHI

3. (a) Show that thetransformation Q = log (Es n pj ;P=qcotpis
q

canonical. 4



(b) UseHamilton’sprincipleto find the equation of motion of one-
dimensiona harmonic oscillator. 4

(c) Provethat for any threefunctionsF, Gand K of p, and g,, the
following relation holdstrue:

[F.[G.K]] +[G, [K,F]] +[K,[F,G]] =0 6
. (8) Obtainthenecessary relationsfor Legendretransformations. 4
(b) WritetheHamiltonian for asimple pendulum and deduceitsequation
of motion. 4
(c) Provethat[J, Jy] =-J 6
UNITHII
. (& InZ,wedefinea* b=a+b+ 1. Show that (Z,*) isan abelian
group. 6
(b) Verify thegroup property of symmetry of equilatera triangle(D,)
alsoknownasC,,. 8
. (& Show that the cuberoot of unity isan abelian group under
multiplication. 6
(b) If a,be a then show that theequation a* x=bandy* a=bhave
uniquesolutioninthegroup G. 8
UNITHV

. (8 Therearetwo urns. The 1% urn containsthree bags containing 5
whiteand 3 black balls. The 2™ urn contains 2 bags containing 2
whiteand 4 black balls. A whiteball isdrawn at random. What isthe
probability that thisball hasbeen drawn fromthe 1% urn? 4

(b) If Aand B beany two events such that P(A):%, P(B):%, and

P(AUB) :%. Find

@) P(B/A)
(i) P(AUB)
(i) P(A/B) 4



(¢) A continuousrandom variable X takesvauesintheinterval
1< x< 3. Theprobability density function of Xisgiven by

f(x):%.

() Determinethevaueof K.
(i) Find E(x) and varianceof X. 6

8. () Determinethe co-efficient of x'y*inthe expansion of
(2x%=3xy*+2%)°. 4
(b) Theprobability that apen manufactured by acompany will be
defectiveis2/10. If 10 such pensare manufactured, find the
probability that
(i) atleast2will bedefective
(ii) exactly 3will bedefective 5
(©) ArandomvariableX hasthefollowing probability distribution

X 0 1 2 3 4 5 6 7
P(x) | O K |2K |2K | 3K | K? |2K2 | 7K?+K

Find P(1'5< X < 4.5]

X>2

UNIT-V

9. (8 A manufacturer knowsthat the condenser he makescontain onan
average 1% defective. He packsthem in boxesof 100. What isthe
probability that abox picked at randomwill contain 3 or more
defective condenser? 4

(b) Findthefirst four momentsof binomia distribution. 10

10. (8 Usingthemethod of least square, fit astraight lineto thefour points.

1 |2 [3 [a
17 |18 |23 ]32 4




(b) Thedistribution of 500 workersin afactory isapproximately normal
withmean Rs. 75 and standard deviation Rs.15. Find the number of
workerswho receive weekly wages
(i) MorethanRs. 90
(i) LessthanRs.46 5

(¢) Thefollowing dataarethenumber of seedsgerminating out of 10 0n
dampfilter for 80 seeds. Fit abinomial distributionto thesedata:

x{o0ol1|2 | 3|4/5|6|7|8|9]10
f|6|12023|12|8|6|0[0|0|0] O




