EMT-IX (UT-225/16)

W& ASE ( B.D.P.)
pIaig %! ( Term End Examination ) :
forTa, 205¢ @ TF, vy

ﬁﬁ@ ( Mathematics )
@fﬁgs NG ( Elective )
9% 7@ ( 9th Paper : Kinematics )

MW ¢ 4] TBI AT ¢ ¢o
Full Marks : 50
( 9 @F9 8 0% )
( Weightage of Marks : 70% )

AfN® @ FAFY T Ty RO & (el A |
Srm I, SoifarEel W3R SHEET TIWET (Fa A7

(6 (RSN A | TS 2T T oo Sz |

Special credit will be given for accuracy and relevance
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( English Version )

Define Simple Harmonic motion. Write down the
differential equation for Simple Harmonic
motion. Discuss the composition (resultant) of
two Simple Harmonic motions along the same
straight line, when (i) they have the same time
period, (ii) their time periods differ by a very
small quantity. 10

OR
A particle of mass m is acted on by a repulsive

force ™ from the centre of force when at a

e

distance r from it. Initially the particle is thrown
from an apse at a distance a from the centre of
force with a velocity V. Find the orbit of the
particle. 10
Define equimomental bodies. Show that a

triangular lamia of mass M is equimomental with
three particles each of mass %, placed at the

middle points of the sides of the triangle. 10

OR
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A circular area of weight W can turn freely about
a horizontal axis which passes through a point O
of its circumference and is perpendicular to its
plane. If motion commences when the diameter
through O is vertically above O, show that when
the diameter has turned through an angle 6, the
components of the reaction at O along the

diameter and perpendicular to the diameter are
%(70%6—4) and %sine respectively. 10

If a particle moving in a plane has a radial

acceleration F and a cross radial acceleration T,

then find the differential equation of the path of

the particle. 6
OR

A smooth sphere of mass m impinges on another
of mass M at rest, the direction of motion making
an angle 45° with the line of centres at the

moment of impact. If the coefficient of restitution

be %, then show that the direction of motion of

sphere m is turned through an angle
-1| _3M
tan [—4m " M} . 6
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A sphere of radius a, is suspended by a fine wire
from a fixed point at a distance [ from the centre.

Show that the time of a small oscillation is

2
. 50° +2a 1. 20
given by 27:J[—519 ][1+4s1n 2}

where o represents the amplitude of oscillation.6

OR
Deduce the equations of motion of a rigid body
moving in two dimensions when the acting forces
are finite. 6
A rough uniform rod, of length 2a, is placed on a
rough table at right angles to its edge. If its
centre of gravity be initially at a distance b
beyond the edge, then show that the rod will
begin to slide when it has turned through an

na?

angle 6 where tan6 = 5 5
a“ +9b

where u is the

coefficient of friction between the rod and the
table. 6

OR
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A particle of mass m slides on a smooth parabolic
tube held in a vertical plane with axis vertical
and vertex downwards starting from rest at a
height h above the vertex. If the latus rectum of

the parabola be 4a and p be the radius of

curvature at a point then show that the reaction

2mg(h+a)

at that point is 6

Answer any two questions : 3x2=6

a) Write down the Kepler's laws of planetary
motion.

b) The velocities of a particle parallel to the
axes of x and y are u+oy and u'+o'x
respectively. If u,u’,0,0 be constants, then
show that the path of the particle is a conic.

c) If a rocket, originally of mass M throws off
every unit of time a mass eM with relative
velocity V, and if M’ be the mass of the

case of rocket etc., then show that it cannot

rise at once after explosion unless eV > g.

d) A particle describes a plane curve under
central force. Find the differential equation

of its path in polar coordinates.
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7. Answer any two questions : 3x2=6
a) Find the moment of inertia of an elliptic
disc of mass M having major and minor
axes of lengths 2a and 2b about minor axis.

b) Show that for a compound pendulum the
centre of oscillation and centre of
suspension are interchangeable.

c) Determine the angular momentum of a
rigid body revolving about a fixed axis.

d) A rough uniform board of mass m and
length 2a rests on a smooth horizontal
plane and a man of mass M walks on it
from one end to the other. Find the
distance through which the board moves in

this time.
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