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KN-71

B.A. (Part-II) Examination, 2022

(New Course)
MATHEMATICS

( Mechanics )
[ Paper : Third |
Time Allowed : Three Hours
Maximum Marks : 50
Minimum Passing Marks : 17

Note : All questions are compulsory. Answer any two parts from

each question. All questions carry equal marks.
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1. (a) Prove for a catenary that :
Y =ccos nt

c
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(b) Forces P,2P,3P act along the sides of a
triangle formed by the lines : x =0, y=0 and
3x+4y =5.Find the magnitude of the resultant

and the equation of its line of action.
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(c) Show that the mass per unit length at any point in
a catenary of uniform strength varies as the

corresponding radius of curvature.
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2. (a) Find the equation of central axis for a given system

of forces.
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(b) Define Null lines, Null points, Null planes

and find the condition that straight line

x—f _y-g_z-h
[ m n

is a null line for the

system of forces (x,y, Z,l,m,n).
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(c) Explain : 'Poinsat's Central Axis'.
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3. (a) Derive the equation for simple harmonic motion.
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(b) Show that the particle executing S.H.M. requires
1/6th of its period to move from the position of

maximum displacement to one in which the

KN-71/1000 (3) [P.T.O.]



(c)

4. (a)

(b)

(c)

displacement in half the amplitude.

A e M FRA §U FOT & fu asngy
Teud e @ Rufa & S§ Refq @& s@
foreTae SR @ omen ® A #A # form T
G STEH H 1/6a1 T B

Prove that the path of a projective is a parabola.
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A point describes a cycloid s =4asiny with
uniform speed v. Find its acceleration at any

point.
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Explain : "Tangential and Normal Velocities".
fere ifTe = “aqelia e ATl 3T

Show that an unresisted particle falling to the earth

surface from a great distance would acquire a

velocity \/2ga where ¢ is Earth's radius.
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5. (a) Find the force to the pole when a particle

0
describes the curve @V = tan h(ﬁj
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(b) A particle move along a circle y» =2gcos@ in
such a way that its acceleration towards the origin

is always zero, prove that :

2
d 29 —2cot 0.6
dt
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(c) If a particle moves in three dimensions, then find

the acceleration of a particle in terms of cartesian

co-ordinates.
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