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'B.Sc. (Part-II) Examination, 2019

~ Note :

Q. 1.
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MATHEMATICS
Paper - 11l
(Mechanics)

Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks :@ 17
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Attempt all five questions. Two parts from era-::h
unit are cump;.llsury. All questions carry equal
marks.
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(b)

(c)

(2)

Three forces of magnitude 3P, 7P aie
acted al-ang the sides AB, BC, CA
respectively along of a equilateral traingle.
Find the magnitude of resultant. Also, find the
direction, line of action of resultant.
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State and prove the principle of virtual work
for a system of coplanar forces acting at '
different points of a rigid body.
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() y2=c?+¢

(i) x =clog (sec y + tan y)

Prove that, for a common catenary :

@) y2=c?+¢?

(i) x =c log (sec y + tan y)
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Find the equation of central axis for a gwen
system of forces. ;
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A uniform beam of length 2a rests in
equilibrium against a smooth vertical wall
and upon a s,-rnunth peg at a distance b from
the wall, by the principle of virtual work that in

the position of equilibrium the beam is

b2
inclined to wall at an angle sin"[—] .
a
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(c)

(a)

(b)

(4)
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Define Null lines, Null points, Null planes and
condition that

find the straight line

x-f y-g_z-h
£ m n

is a null line for th

system of forces (X, Y, Z, L, M, N).
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Find the radial and transverse velocity and

acceleration for a particle moving in a plane.
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" Prove that the path of a projectie is a

parabola.

Q. 4.
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(b)
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A particle is moving in a simple harmonic
motion whose centre of atraction is 0.
Discuss the motion.
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The maximum and minimum velocities of a
planet moving around the sun are 30 and
292 kmisec respectively, find the eccentricity
of its orbit.
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A point is moving in a plane curve such that

the tangential and normal acceleration of the
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(6)
point is equal and the angular vels ity of

tangent is constant. Find the equation of
curve. I
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Discuss the motion of a heavy particle
moving on a smooth vertical curve.
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A particle is projected upwards under gravity
in a resisting medium whose resistance
varies as the square of velocity, find the
motion.
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A spherical drop of liquid falling freely in
vapour acquires mass by condensation at a

constant rate c. Show that the velocity after

1 M
falling from rest in time t is 3_;91 1+ s

where M is initial mass of the drop.
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Find the acceleration of a particle in terms of

cylindrical co-ordinates.
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