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KN-207

B.Sc. (Part-II) Examination, 2022
(New Course)

MATHEMATICS

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

Note : Attempt all five questions. Two parts from each unit are

compulsory. All questions carry equal marks.
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UNIT-l/ S5-I

1. (a) Three forces P, Q, R act along the sides of the
triangle formed by the lines x+y=1, y—x=1,
y =2. Find the equation of the line of action of

their resultant.
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(b) A hemisphere sets in equilibrium on a sphere of
equal radius, show that the equilibrium is unstable
when the curved surface of hemisphere rests on
the sphere and stable when the flad surface of

hemisphere rests on the sphere. [4]
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(c) Establish following formula for a catinary :

X
i s =s sinh —
() -

(i) x =c log (secp+tang)
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(i) x =c log (secp+tang)
UNIT-I / SHis-1I

2. (a) Find the resultant of any given system of forces

acting at given points of a rigid body.
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(b) A force P acts along the axis of X and another
force pp along a generator of the cylinder

x> +y* =a’, show that the central axis lies on

the cylinder n?(nx —z)* +(1+n*)* y* =n'd?
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(c) Find the null point of plane Ix + my + nz =1
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3. (a) A pointin a straight line with S.H.M. has velocities
v, and v, when its distances from the centre are
x,and x, show that the period of motion is
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(b) Find radial and transverse acceleration of a

particle moving in a plane curve.
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(c) A common ball has a range R on a horizontal
plane for two distinct angles of projection. If h and
k are the greatest heights in the two paths, then
prove that R? = 16 hk
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UNIT-IV / SHiE-IV

4, (a) If v, and v, are the linear velocities of a planet
when it is respectively nearest and farthest from

the sun, prove that (1-e)v, =(1+e)v,

Qﬁvﬂvzﬂg%maﬂ%ﬂqﬁﬁa@@
T e 7 3y B @ Ros #ifig

(I-ey, =+e),

(b) 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. Find

the equation of the curve.
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(c) A heavy particle is made to move on a smooth

curve in a vertical plane. Discuss its motion.
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UNIT-V / SHE-V

5. (a) A particle is projected upwards under gravity
(supposed constant) in a resisting medium
whose resistance varies as the square of the

velocity, then find rthe motion.
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(b) A sperical raindrop, falling freely receives in each
instant an increase of volume equal to ;4 times
its surface at that instant, find the velocity at the
end of time t and the distance fallen through in

that time.
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(c) Find the acceleration of a particle (x, y,z) interms

of Cartesian co-ordinates.
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