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.1 Choose the correct option in the following questions, mention the correct f10]
option in the answerbook.

(1) If V is the potential energy of particle then F = .............
) VV () V-V (¢)-VV (@A) VxV
(2) Unit of angular momentum is ..............
(a) gm cmfsec  (b) gm-cm?/sec®  (¢) gm-em?fsec™®  (d) gm?® - om/sec?
(3) The rate of change of kinetic energy of a system = the rate of change of work done by
(a) external forces  (b) internal forces  (c} potential energy  (d) both {a} & (b)
(4) The velocity of particle at any point of its trajectory is ...,
(a) o2 —2gh (b} y/u?+2gh  {c) V2as - u®  (d) None of thesc
{5) Maxinum horizgnta.l rangg of projectile isz. ..............
) v v sin 200 vg sin o
@2 @ guTE g%
(6) The aveal velocity is .....coceveenenin under the central force.
(a) 0 (b) constant  (c) not comstant  {d) not possible
(7) Moment of inertia of hoop depends on ............... of hoop.
(a) mass  (b) length (¢} radius  {d) mass and radius
(8) For collision, vs = w.coooevnrnn. )
eve (o ()= (-

(9) Body is said to be perfectly inelastic if e =
(a) -1 ()0 (g1 (d)2

(10) The coefficient of restitution e is always ......c........
(@1 =21 (<2 (@<t

Q.2 Answer the following in short. {Attempt any 10} [20]
(1) Define central force.
{2) State principle of conservation of energy for system of particle.

(3) Verify the principle of conservation of energy, if a particle of mass m falling vertically downward
under the force of gravity.

(4) Find the angle o for which a particle covered the maximnm horizontal vange.
(5} If R is the horizontal range and H is the greatest height attained by the projectile for the given
L R? . .
angle of projection then show that 2H + 35 represents the masimum horizontal range.
6) Find the time T of flight for projectile.
7) Write Newton's law of gravitation.
8) State the theorem of KONIG.

)
9) Find the law of force towards the pole for the curve described by o = ™.
(10) Define impulsive force.
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(11) Discuss the problem of collision of two spheres which are moving along the line joining their centers.
(12) Define the coefficient of restitution.
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Q.3
(a) State and prove D’Alembert’s principle.
(b} Prove that the rate of change of kinetic energy of system is equal to the rate of change of working
of all the forces, external and internal.
(c) State and prove principle of angular momentun of a systern.
OR
Q.3
d) Obtain equation of motion of a particle in (1) cartesian form, (2) tangent and normal form and (3)
polar form.

(e) State and prove principle of angular momentum about a point.

Q4

(a) For projectile motion, prove that g% = 2R tancv.

(b) A shell is fired vertically upward with the velocity vg. If resistance of air is mgcv?, then show that

1 .
—log(1+ evd).
2g¢ g( D)
(c) Obtain the equation of motion of a projectile with resistance in cartesian form and tangential &

normal component form.

the maximum height attain by the sheli is b =

OR
Q4
(d) A particle is projected with velocity vp making an angle o with the horizontal axis. Obtain the
oquation of the projectile in the usual form. Also prove that it represents a parabola.

(e} A gur mounted on hill of height & above a level plane. Show that if the resistance of air is neglected
then the greatest horizontal range for given muzzle velocity vy is obtained by firing at an angle of

h
elevation o such that cosec®a =2 (1 + g_z )
Yo
Q5
d?y P

(a) Tn usual notations prove that T +u= s

(b} Obtain equation of orbit described under a central force varying directly as the distance, in the

; 2 kz
form 5 -+ 2—2— = 1, where v is the initial velocity of the particle in the direction of y-axis and
Y

(a,0) is the initial position of particle.

OR
>

Q.

(c) State and prove the theorem of parallel axes.

(d) Using theorem of perpendicular axes find moment of inertia of a circular disk of mass m and radius
r about a diameter. N .

e) Find moment of inertia of a solid circular cylli'nde,r abont its axis.

Q.6 |

(a) Two sphere of masses my and mz moving in a straight line collide to each other, the coefficient
of restitution is e then find their velocities after collision. Also discuss the cases e = 0,1 for
My = My — 1.

(b) Define collision: If a sphere collides directly to an equal sphere which is at rest, then show that the

fraction E(l — ¢?) of the original kinetic energy is lost during the impact.
OR
Q.6
(¢} Define compound pendulum. Alse find the equation of motion of compound pendulum.
(d) A particle falls from height I on a horizontal plane and rebounds continuously. Show that the whole

hil g 2h {1+e
distance travelled by particle is —%—J—F—El and whole time belore it comes to rest is 4/ ? ( + C) .
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