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B. A./B. Sc./B. Sc. B. Ed. (Part II)
EXAMINATION, 2021

MATHEMATICS
Paper Third
(Mechanics)

Time : Three Hours
Maximum Marks.: 50
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All guestions are_compulsory. Attempt any two parts
from each Wnit:-All questions carry equal marks.
ShIe—1

(UNIT—1)

1. (@) U 3N el SHY A B & U Rer e
G-l ATl B 3feR &M gam & <isy & M &
Seadd farg A fba & Te1 a9 TP 4R Haf
R foar S AreTaRer el W' 2 |
A solid sphere rests inside a fixed rough
hemispherical bowl of twice its radius. Show that,
however large a weight is attached to, the highest
point of the sphere, the equilibrium is stable.
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Four uniform rods are freely jointed at their
extremities and form a parallelogram ABCD, which
is suspended by the join A and is kept in shape by an
inextensible string AC. Prove that the tension of the
string is equal to half of the whole weight.
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A uniform chain-of length 1, is to be suspended from
two points\A_and B, in the same horizontal line so
that the either terminal tension is n times that at the
lowest. point. Show that the span AB must be

\ﬁ log [nmﬁ]
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(UNIT—2)

I X, Y, Z HEI 49 9Rd N@Rl y=b, z=—c;
z=C,Xx=-a Xx=a y=-b & Ifew fhar oxd &
cWisy fb 9 U Thel URUTH R AR
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Forcets X, Y, Z act along the three straight lines

y=Db,z=-c; Z=C, X=-a,Xx=a,y=-b
respectively; show that they will have a single
resultant if 3+B+£=o,

X Y Z

STTH (X, Y, Z, L, M, N) & fv wHad
X+y+z=0 Eﬁ?f&ﬁéﬁ'q Rerfa gmd T |

Find the null point of the plane x+y+z=0 for the
dyname (X, Y, Z, L, M, N).

gfereer ST BT fob AXel Nl X‘|f=y‘gzz‘h
m n

gl & B (X, Y, Z, L, M, N) & fog s &
&l bl & |
To find the condition. that the straight line

x-f _y=-g_z- may be a null line for the
I m n
system of forces'(X, Y, Z, L, M, N).
g g—3
(UNIT—3)
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V2T? = 4n(a® - x%)

Show that in a S. H. M. of amplitude ‘@’ and period
T, the velocity v at a distance x from the centre is
given by the relation :

V2T? = 4n(a® - x%)

_ _ _ P.T.O.
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A particle of mass m is attached to a light wire
which is stretched tightly between two fixed points
with a tension T. If a, b are the distances of the
particle from the two ends. Prove that the period of a
small transverse oscillation of mass m s :

f mab
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T (a+h)
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Find the velocity and direction of projection of a
shot which passes in a horizontal direction just order
the top of a wall which is 50 metres off and 25
metres high (g =981 cm/sz).
FHTE—4
(UNIT—4)
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If a planet were suddenly stopped in its orbit
supposed circular, show that it would fall into the

N

sun in a time which is ry times the period of

Planet’s revolution.
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A bead moves along a rough curred wire which is
such that it changes its direction of motion with

constant angular velocity. Show that a possible form
of wire is an equiangular spiral.
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A particle is describing a plane curve. If that
tangential and normal accelerations are each
constant throughout the motion, prove that the angle
v, through which the direction of motion, turns in

time t is given by v =Alog (1 + Bt) .
LY é—s

(UNIT—5)
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A particle of mass m, is falling under the gravity
through a medium whose resistance is equal to p
times the velocity. If the particle were released from
rest, show that the distance x, fallen through in time t
is:

2
x=30 [“—t +e M/m —1}

p? Lm
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n-1 n+1

vA=sing) 2 (L+sing) 2 & wafd P dfeet &
¢ IV R T B |

If the resistance of the air to a particle’s motion be n
times its weight and the particle be projected
horizontally with velocity V. Show that the velocity
of the particle when it is moving at an inclination ¢

n-1 _n+1

to the horizontal is v(l—sinq>)7 (L+sing) 2 .
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If a particle moves in three dimensions, then find the
acceleration of the particle in terms of cartesion

co-ordinates.
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