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The ﬁguréé in the margin mdzcate full marks
for the questions

Answer all questions

UNIT—I
Explain any two of the followmg w1th
examples : 2x2=4
(a) Henmtmn matrix
(b) Orthogonal matrix
(c) Unitary matrix

‘Answer (a) or (b) :

(a) Find the eigenvalues and eigenvectors of

the following matrix : 6
[2 01
020
102
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A2 ) 4 | 3 )

) () Find the integrating factor and 4. Answer () and (b) or (c) and: (d) i, - coni 2
hence . solve ;i the differential (@). Show that. the scalar product .of two
equation ’ vectors is invariant under the rotation of

g-‘-xy 2x ’ 3 coordlnate ax?y?,_”‘.- ‘.4.:(.\.}.1/.',’ -,:r;'\'-:."'\! ':.j'\ 3
i ERE (b) Prove that T N o ‘
(i) Sol.,ve-.,theudiff@remia,lasgpation N Ax(BxC)+Bx(C xA)+C><(A xB) 0 3
' e I SR LN n[ 73
2
95—‘3 dy'l'y 0 . . ‘ {é} 'What ls the gradléntOf'a SC_alar p‘?mt
dx® . dx . @ function?  Give its  geometrical
Also find its Wronskian to show interpretation. 2+2=4
that its two solutions are (d) Show that i '
' .independent. .- 3 -
mdependent .. . Lo el = (x +3y)i +ly-32)] +(x~22) k"
;o UNHL ) cocisa solenoxda1~ vector. g .. 2
3. Answer any two questions : 2x2=4 ST
P UNIT—INI
(a) If ‘ . 5 : 4 \(3, ) _
T T T S Oy O S . Answer any twoquestlons , 2x2=4
P+4=k-q o |  questic o
‘ (@) Use polar coordmates to ievaluate the
show that A and’ B are mutually ‘ surface integral JJ6c® +yP)dxdy over
perpendicular. ' o ":."the ﬁrst octant ofthe mrclex +y a?.
(b) Find the unit vector perpendlcular to Pt SR
each of the vectors A =2]- -j+k and (b) Find the total mass °f the:body in the
. B-3l+4_]—k - L o . . region 0<x<2, 0sy<2, 0<z<2 with

N | density function c(x,y, z) xyz. L
(c) A particle moves from point (4, -3, -5) N

metre to point (—1, 4, 3) metre under the A :Fmd the dlrectlonal denvatlve of
action of force F = =(-3i - j+2k) N. Find N x° +y +Z at the pomt (L 1,2) in
the work done by the force. : the dlreCtlon of the vector i +2 j+k.
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6. Answer (a) o7 (B)¢ - e ey Dasiet (b) What is cylindrical coordinate? Derive = -
e ‘ the expression for gradient of a scalar in
,(fz) “A;:State and pi’OVe .Gauss mvergence cyhndncal cooi-dinate system 6
T Ethéeréml R S i 6 S
& yiv iy
(b) Venfy Stokes’ theorem for the vector g UNIT—V
C o ,.A ,_(Sx 2y)z+x z1+y (z+1)k for " a 9. Answer any o quesnons: | S
 plane rectangular area havmg vertices ' q .
sl at (O 0,541,000 (1, 20y (O 2)vin the /,. {a) Marks obtained by the students o
Loreggplane, i 4. aostamd 6 . a class of 30 numbers out of total
RS R 100 marks are as given below :
UNIT—IV - o 42 e . Marks obtained | No. of students
7. Answer any two.questions:: g 2x2=4 : = gg Z
(a) What is ‘orthogonal - curvilinear . 80 3
coordinate system? ‘ _ 85 7
SR | 90 8
.(b) Write the expressmn for gradlent of a . 95 2
scalar  in orthegonal‘ curvilinear Find the mean, median and mode of the
SoF moordmates 3' Jaaed R e above given data.
PRy, '.'v‘»,’\;"u‘ PR EVRSRS FEE S A CANN
{¢) . Write the expressu)r} for , lme element (b) Find the standard deviation of the
and volume element in  orthogonal following set of data :
--curvilinear;coordinates.: . : - .- s . 4, 6, 8, 4, 10
PR A U S S S R RPN PP )
s . (c) Write the probability distribution
8. Answer (a) or (b) R function for a binomial variate. Under
(a) Denve the expresswn for d1vergence ofa which condition, binomial distribution
tends to Poi ’s distributi
" “vector in terms of orthogonal curvilinear ends to Poisson’s distribution?
* coordinates. i ' ivi A 6 '
J9/1133 - ( Continued') J9/1133 . : ( Turn Over)
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10. Answer (a) or (b) :

(a) Fmd the expresswn for mean and
standard deviation of binomial

distribution. ’ - 6
(b) Show that mean and Vanance are equal
in Poisson’s distribution. 6
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The figures in the margin indicate full marks
for the questions

Answer all questions

UNIT—I

1. Answer any two questions of the following :
2x2=4
(a) Explain reference frames and Galilean
. " transformations.
(b)

Explain, in brief, conservative and
non-conservative forces,

(c) Two particles of masses 100 g and 300 g
heilve flt a given time posii:ion Avect;ors
Ri+5j+13kjm and (-6i+4j-2kjm
respectively. Find the position vector of
centre of mass.
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(2)

2. Answer either (a) and (b) or (¢} and (d).
(a) Show that whereas length and

()

(c)

(d)

acceleration are invariant with respect
to Galilean transformation,- velocity is
not.
E S

Prove that in centre of mass system, the
magnitude of the velocities (or speeds) of
the particles remain unaltered in elastic
collision.

Establish the law of conservation of .

linear momentum with the help of
Galilean invariance.

What is the potential energy curve of a
particle? From a potential energy curve,
explain the terms, states of stable a.nd
unstable equilibrium.

UNIT—II

3. Answer any twoquestions of the following :"

(@)

(b)

J9/1134

Show that the time rate of change of
angular momentum of a particle is
equal to the torque acting on it.

Explain, in brief, rigidity modulus and
Poisson’s ratio.

( Continued )

2

(3)

(c) Two solid cylinders of the same material
having lengths ! and 2 [ and radius r and
2r respectively are joined coaxially.
Under a couple applied between free
ends, the shorter cylinder shows a twist
of 30°. Calculate the twist of large
cylinder. é 2

4. Answer either (a) and (b) or (c) and (d).

_)
(@) Show that angular momentum L of a
system of particles about a point can be
expressed as

-—)

- - -
- L =LCM +RCM XMVCM : . 3

(b)) If Y, K and o represent Young’s
modulus, bulk modulus and Poisson’s
ratio respectively, then show that

=L—
31-20) 3

(c) State the theorems of parallel and
perpendicular axes of moment of
inertia. 2

(d) A cylinder of length [ and of radius a is
clamped at one end and a torque is

applied at the other end. Establish the
restoring torque that comes to play

J9/1134 ( Turn Over )
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(4)

during the twisting of the cylinder is
given by
4
nna
T=

21 ¢
when n is the modulus of rigidity and ¢
is the angle of twist. 4

UNIT—III

8. Answer any two questions :

(@)

(b)

(c)

J9/1134

Define inertial mass and gravitational
mass. 2

Calculate the gravitational potential on

the surface of earth using the following

data : -2
Radius of the earth = 6-37x10% cm
Mean density of earth = 553 g

Gravitational const. =

6-66x10~8
CGS units

Describe in brief global positioning
system (GPS). 2

( Continued )

J9/1134

(5)

6. Answer either (@) and (b) or () and (d) :

(@) Obtain an expression for gravitational
potential due to a solid sphere at a point
outside the sphere. What will be the
potential when the point lies on the
surface of the sphere?

() Explain in brief how a satellite may be
placed in its orbit round the earth and
find an expression for its orbital
velocity.

(¢ Show how two-body problem under
central forces can always be reduced to
the form of one-body problem.

(d) State Kepler’s laws of planetary motion
and using the deductions from Kepler’s
laws, show that the force of attraction
between the sun and the planet is

_directly proportional to the product of
their masses.

UNIT—IV

7. Answer any two questions :

(a) Explain the term resonance in
connection with forced oscillations.

(b) Write the differences between inertial
and non-inertial frames of references.

2
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(6)
{¢c) Calculate the displacement to amplitude (b)
ratio in case of SHM, when the KE is
90% of total energy. 2
' (©

8. Answer either (a) and (b) or (¢) and (d).

(7)

Explain in brief the outcome of
Michelson-Morley experiment.

Write a short note on relativistic doppler

" effect.

10. Answer either (a) and (b) or (c) and (d).

(a) Show that the time period of a simple
harmonic oscillator is given by ' ‘ (@
T=2n dlsplacen'}ent
acceleration 3
(b) What is Coriolis force? Under what - » ()
conditions does it come into play? 3

(c)
() Write down differential equation of
damped vibration and solve it to find the
general equation of displacement. 3
(d) State the components of velocity and @
acceleration in cylindrical coordinate
system. 3

UNIT—V

9. Answer any two questions :

(@) A particle of mass 1072* kg is moving
with a speed of 1- 8 x108ms™1. Calculate
its mass when it is in motion. 2

J9/1134 ( Continued )
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Write down Lorentz transformation
equation and show that for ordinary
speed, Lorentz transformation equation
reduces to Galilean transformation.

Deduce Einstein’s formula for addition
of velocities. '

What do you understand by time
dilatation? Explain the term proper time
in connection with the theory of
relativity.

Deduce Einstein’s mass-energy relation.

* % %
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