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1371 the magnitude of & vector A is constant with

respect 10 time, show that -f—b—#.

A

4. The random variable x1 follows a Gaussizn
distribution with mean i and standard deviation o;.
A second random variable x2 also follows 2
Gaussian distribution with same mean i1 but Efferent
standard deviation o, (> o). Roughly sketch the
two probebility density functions.

6. A bag contains 10 black balls and 10 red balls.
Wh-lcpdﬂiyoﬁh“hl* .
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Group - B
Answer any four questions. 4»5=20
# (a) Evaluate $ F.d¢ along a closed curve C
= €
surrounding the origin and lying in the XY plane

for r-:‘gfﬁ

(b) If 7 be the position vector of a point on a
closed contour C, prove that éi"-di"=0. 342

lo.”F'mdtheordcraﬂd degreeofthefoang




(4)
as)mnfouowwvecmreqmﬂmfor?:

xy+(y-5)a-3; K #0 and K is a constant

scalar while &',5 and ¢ are constant vectors.
243

,n. Find a set of vectors reciprocal to the set

(2i+3}—i),(i"-}—2£) and (-i+2}'+2k). ‘
13. Theprobabilitythalapenmadebyaoompanywill

be defective is 1/10. If 12 such pens are
manufactured, determine what will be the probability
m : ’
(a) Exactly two will be defective,
(b) At least two will be defective, and

(c) None will be defective. 24241

HZ is irrotational, show that AxF fi’*




* (1)
Uomdlmbothpodtlve What will you see
ﬂnmofeqmlibmmd\mgplouncofU(x)
vs. X i.e., is it stable or unstable 7 243

E Group - C 4

Answer any one question : 1x10=10

15. (a) State Gauss divergence theorem. 2

(b) If 2=axf+b)5+cz£ where a, b and c are

constants. Evaluate [ AdS where S is the
) :
surface of a unit sphere. 3

(c)WlmtlsthemmncharactenmcofPem
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(e )

3. A particle moves on X-axis under a botential

V=—-4-+—B;,—- Show that the condition for a stable

n
ethb:lum J]c)osition of the particle on the X axis is
N 2
4. A uniform square lamina is lying in the XY plane as
showninthefol]owingﬁgm'e.Givm:'Iyzilimaz-
Find the moment of inertia of the lamina about an

arbitrary axis, also lying in the XY plane and passing
through the centre of the lamina. 2

5. Show that the total mechanical energy of a particle
moving under conservative force is constant. 2




3 )
8. Calculate the rest mass and momentum of a photon
of energy 5SeV. ;
Group - B
Answer any four questions 4x5=20

9. (a) Find the position of centre of mass of a uniform
solid hemisphere. 3

(b) Show that the areal velocity of a particle moving
under central force (i) is constant and (ii) is equal
to half of the angular momentum per unit mass
of the particle. >

10. (a) A frame R is rotating with respect to a fixed
frame F with angular velocity g. Show that :

o MR d(?)l dﬁ-)l
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11. Find the moment of inertia of a uniform solid cylinder
about an axis passing through its centre of mass and
perpendicular to its length. Now find the ratio of the
length of the cylinder to its radius for which this
moment of inertia will be maximum. 3+2

12. A small block of mass 100g is suspended from a
rigid support by a massless elastic spring. The system
performs damped vertical oscillation of frequency
10Hz and the amplitude reduces to half of the
undamped value in one minute. Calculate (i) the
resistive force per unit velocity. (i) the quality factor
and (iii) the force constant of the spring. ~ 2+1+2

13. (a) A rod of length 60 cm and radius 4 mm is ;
rigidly fixed at one end. A torque of 5 x 107
dyne/cm® applied at the other end of the rod

i producesamst of45° Fmdthengi'ty

T
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Group - C
Answer any one question 1x10=10

15. (a) Using Newton’s law of gravitation prove Kepler’s
1t law of planetary motion. 3

(b) Show that the potential of the central force is
spherically symmetric. - 2

(c) A spaceship of rest length 400 m has speed
0.8c with respect to certain reference frame. A
small meteorite is at rest with respect to this
frame. Calculate the time taken by the spaceship
to pass by the meteorite as measured by an
obsewu(’)ﬁomthemeteontemd(’n)ﬁ'omﬂ]e




B %
where v is its instantaneous velocity with respect
to ground and F is the gravitational force.
Find the condition of its soft landing along a
vertical line if it starts from rest. 3

(b) Prove the relation L = L+ L' for a system of

particles, where L and I' are the angular
momenta of the system of particles with respect
tothelabomtoryﬁameandtbecentetofnmss

frame respectlvely and Lo is the angular




