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Note : Answer any two parts from each question. All
guestions carry equal marks.

&R / Unit-|
1. (a) W& | & U HEE =99 H GEHE &fas
W@ H ol A 991 B 9 3§ TSR
TEHET T T AlME WAE AR A

fregam fog & o9 &1 n TOT © 1 qUIET
" fogfa AB  sEwd &

( nl_Jlog[n+ n2—1} AT =TfeT |

101 JDB_*_(11) (Turn Over)



(2)

A uniform chain of length |, is to be
suspended from two points A and B, in
the same horizontal line so that each
terminal tension is n times of the tension
of the lowest point. Show that the span

I
AB must be ( Jlog[n+ n2—1]
n’-1
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A string of length a forms the shorter
diagonal of a rhombus of four uniform
rods, each of length b and weight w
which are hanged together. If one of the
rods be supported in a horizonta
position, prove that the tension in the

o ow(p?-a?)
sring is ——L.
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(3)
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(2] e

Two equal weights P are attached to two
strings ACP and BCP passing over a
smooth peg C. AB is a heavy beam of
weight W, whose centre of gravity is a
feet from A and b feet from B. Show
that AB is inclined to the horizon at an

1| (a-b . 1 W
— |t — |1
angle tan Ka+bj an(sm ZPH
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(4)

Whatever be the origin and axis, show
that the quantities LX+MY+NZ and
X2+ Y2+72 remains invariant for any
given system of forces.

(b) forelt =@ # @ fagmeft w1 OA, OB
qar OC & aa1 AA,, BB, CC’ a1 OO’
sus fawot €1 BC, CA, AB’ ad1 OO’
W B 9 X, Y, Z 991 R a1 &
g fearu f& ST waa ww gfomH
I T q@

(YZ+2ZX +XY)V3+R(X+Y+Z)=0

OA, OB, and OC are three co-terminous
edges of a cube and AA’, BB’, CC" and
OO’ are diagonals. The forces X, Y, Z
and R acts on the BC’, CA’, AB” and OO’
respectively. Show that they have a single
resultant force, then

(YZ+2ZX +XY)V3+R(X+Y+2Z)=0
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(5)

Show that among the null lines of any
system of forces four are generators of
any hyperboloid, two belonging to one
system of generators and two to the other
system.
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The horizontal range of a projectile is R
and the maximum height attained is H,
then prove that its velocity of projection

. \/g(R2+16H2)

8H
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(6)

A particle P describes a curve with
constant velocity and its angular velocity
about a given fixed point O varies
inversely as its distance from O. Show
that the curve is an equiangular spiral.
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A particle is moving with SH.M. and
while making an excursion from one
position of rest to the other; its distances
from the middle point of its path at three
consecutive seconds and observed to be
X, X5, X5 Prove that the time of a

27
cost Xt X
2%
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A particle is projected from the earth’'s
surface with velocity V. Show that if the
dimunitions of gravity is taken into
account but the resistance of the air
neglected the path is an ellipse of major

2
axis ziz, where a is the earth's
2ga-V

radius.
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(8)

A point moves in a plane curve, so that
its tangential and normal accelerations are
equal and the angular velocity of the
tangent is constant. Show that the
equation of curve S=A-e¥+B , where
A, B are constants.
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A particle is projected aong the inner
surface of a rough sphere and is acted
on by no forces. Show that it will return
to the point of projection at the end of

d
time _(eme_l) . where a is the
uv

radius of sphere, V is the velocity of
projection and w be the coefficent of
friction.
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A particle is projected with velocity V
along a smooth horizontal plane in a
medium whose resistance per unit must
be u times the cube of the velocity. Show
that the distance it has described in time

1
t is —[\/(1+2MV2t)—1} and that its
uv

velocity then is

Y%
Jle2uv
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(10)

(b) W wUr sraRiet wieAw W nfa Y W@ R
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A particle moving in a resisting medium

is acted upon by a central force rin if

the path be an equiangular spiral of angle
oo whose pole is a the centre of force,
n—-3 pcosa

show that the resistance is > -
r
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V=
\/m2 +2nC?% - pumt

A mass in the form of a solid cylinder of
radius C, acted uopn by no forces, more
paralel to its axis through a uniform
cloud of fine dust of volume density p,
which is at rest. If the particle of dust
which meet the mass adhere to it and if
m and u be the mass and velocity at the
beginning of motion, then prove that
velocity at time t is

um

V= :
\/m2 +2nC?% - pumt
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