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Q.1/ Choose the correct answer of the following: [15 Mowks]
a) The magnitude of the free-fall acceleration at a point that is a distance R, above the
surface of the Earth, where R; is the radius of the Earth, is about:
(9.8m/s*,4.9m/s*, 2.45m/s*, 1.09 m/s>, None of them )

b) A patrticle is placed on top of a smooth sphere of radius (6 m). As the particle slides
down the side of the sphere, at what point (height) will it leave?
(2m,3m,4m, 6 m, None of them )

c) For an elastic head-on collision between two bodies with (v{=5 m/s, v,=9 m/s and
V=3 m/s). What is the value of v? (3m/s,5m/s, 7m/s, 9m/s, None of them )

d) The force for of the potential energy function V = cxyz + c is:
(F = —c(iyz + jxy + kxz) , F = —c(ixz+ jyz+kxy) , F = —c(ixy + jxz + kyz)
,F = —c(iyz + jxz + kxy) , None of them )

e) For what values of the constants a, b and c is the force F = i(ax + by?) + jcxy)
conservative? (a=1b=1c=2,a=2b=1c=1 ,a=1b=2c=1, a=1b=1c=1 , None of them )

Q.2/ Find the kinetic energy for motion of the individual particles relative to the center of
mass for the following system of 3-particles: [15 Marks]

V,=3 , V,=1+2] & V,=2{+j+3k m=m,=m, =1

Q.3/ Consider a particle sliding under gravity in a smooth cycloidal trough (The
Isochronous Problem). If the particle performs simple harmonic motion find the
parametric equations of a cycloid. [15 Mawks]

Q.4/

Find the acceleration of a solid uniform sphere shown in
the figure rolling down a perfectly rough fixed inclined
plane by using Lagrange's equations. [15 Marks] 0
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Ans. of Q.1:

Q.1/ Choose the correct answer of the following: [15 Mawks]
a) The magnitude of the free-fall acceleration at a point that is a distance R, above the
surface of the Earth, where R; is the radius of the Earth, is about:
(9.8m/s*, 4.9m/s*, 2.45m/s>, 1.09 m/s>, None of them )

b) A patrticle is placed on top of a smooth sphere of radius (6 m). As the particle slides
down the side of the sphere, at what point (height) will it leave?
(2m,3m,4m, 6 m, None of them )

c) For an elastic head-on collision between two bodies with (v=5 m/s, v,=9 m/s and
V=3 m/s). What is the value of v;? (3m/s,5m/s, 7m/s, 9 m/s, None of them )

d) The force for of the potential energy function V = cxyz + c is:
(F = —c(iyz + jxy + kxz) , F = —c(ixz + jyz + kxy) , F = —c(ixy + jxz + kyz)
,F = —c(iyz + jxz + kxy) , None of them )

e) For what values of the constants a, b and c is the force F = i(ax + by?) + jexy)
conservative? (a=1b=1c=2,a=2b=1c=1 ,a=1b=2c=1, a=1b=1c=1 , None of them )
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Ans. of Q.3:

Ans. of Q.4:

The Isochronous Problem

The differential equation of motion: FS =ms = —mg sin@
If this equation represents SHM
we must have:
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Parametric Equations of a Cycloid

Examplel5: Find the acceleration of a solid uniform sphere rolling down
a perfectly rough fixed inclined plane.
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