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Q1. Aringofradius R lies in vertical plane. A bead of mass ‘m’ can move along the ring
without friction. Initially the bead is at rest at the bottom most point on ring. The
minimum constant horizontal speed v with which the ring must be pulled such that the
bead completes the vertical circle
(@) +/39R (b) /4gR (c) +/59R (d)./5.5gR

Q2. A heavy mass is attached to a thin wire and is whirled-in a vertical\circle: The wire is
most likely to break
(a)When the mass is at the highest point of the circle
(b) When the mass is at the lowest point of the circle
(c) When the wire is horizontal
(d) At an angle of cos™ (1/3) fromthe upward vertical

Q 3. Asshown in the givenfigurethe ballis-given sufficient/velocity at-the lowest point to
complete the circle-L.ength of string is 1m. Find the tension in the string, when it is at
60° with vertical position, (Mass of ball = 5kg)

G—sV
(@) 160N (b) 180 N (c) 200 N (d) 225N

Q4. A horizontal cylinder is fixed, its inner surface is smooth and its radius is R. A small
block is initially at the lowest point. the minimum velocity that should by given to the
block at the lowest point, so that it can just cross the point P is u then
(a) If the block moves anti clockwise thenu = ,/3.5gR
(b) If the block moves anti clockwise thenu =,/3gR
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(c) If the block moves clockwise thenu =,/3.5gR
(d) If the block moves clockwise then u = ,/5gR

Q5. Aball of mass m is attached to one end of a light rod of length I, the other end of
which is hinged. What minimum velocity u should be imparted to the ball
downwards, so that it can complete the circle?

! d
T .
u

(@) Vgl (b) v/591 (©) V391 (d) v2g1

Q6. A particle is given an initial speed is inside a smooth spherical ‘shell of radius
R =1 so that it is just able to complete the circle. Acceleration of.the particle when its
velocity is vertical is:
(@) gv10 (b)g () g2 (d) 3g

Q7. Abobissuspended from-a crane by a cable\of.length. | =5m. The crane and load are
moving.at a constant speed Vvo. The crane is stopped by a bumper and the bob on the
cable swings.outan angle of 609 The initial speed vo is: (g = 9.8 m/s?)

d
ty
m T

(@) 10 m/s (b) 7 m/s (c) 4 m/s (d)2m/s

Q8. A particle suspended from a fixed point, by a light inextensible thread of length L is
projected horizontally from its lowest position with velocity \/7gL/2. The string will
slack after swinging through an angle 6, such that 6 equals:
(@) 30° (b) 135° (c) 120° (d) 150°

Q9. A pendulum of mass 1 kg and length | =1 m is released from rest at angle 6 = 60°
The power delivered by all the forces acting on the bob at angle 6 = 30° will be (g =
10 m/s?)
(@) 134 W (b) 20.4 W (c) 246 W (d) zero
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With what minimum speed V must a small ball should be pushed inside a smooth
vertical tube from a height h so that it may reach the top of the tube? Radius of the
tube is R:

@) /2g(h + 2R) (b) 2R
(©) VgG5R — 2h) (d) yV2g(2R — h)

A ball suspended by a thread swings in a vertical plane so that its acceleration in the
extreme position and lowest position are equal. The angle 6 of thread-deflection in the
extreme position will be:

@ent@ GV et (3) @210 (3)

The tube AC forms a quarter circle in-avertical plane, The ball B has an-areaof-cross-
section slightly smaller than that-of the tube;-and can move without friction through it.
B is placed at A and displaced slightly. It will
A
B

C

(@)alwaysbe in contact with the inner wall of the tube

(b) always be in contact with the outer wall of the tube

(c) initially be in‘contact with-the inner wall and later with outer wall

(d) initially ‘be in contact with the outer wall and later with the inner wall

Q 13. A stone tied'to a-string of length L is whirled in a vertical circle, with the other end of

the string.at the center. At a certain instant of time, the stone is at its lowest position
and has a speed u. The magnitude of the change in its velocity as it reaches a position
where the string is horizontal is

(@) yu?—2gL (b) \/2gL
(€) yu? — gL (d) v2(u? — gL)

Q 14. A stone of mass 1 kg, tied to a string of length 2m is whirled in a vertical circle, with
the other end of the string at the center. Velocity of stone at bottommost point is 20
m/Sec? . Difference in tension in string at topmost position to bottommost position is
(g =10 m/ Sec?)
(@ 20N (b)30 N
(c)50 N (d)60 N
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Q 15. A particle is hanging from a fixed-point O by means of a string of length a. There is a

small smooth nail O' in the same horizontal line with O at a distance b (< a) from O'.
The minimum velocity with which particle should be projected from its lowest position
in order that it may make a complete revolution round the nail without string becoming
slack

O b O
71 .
a
O

(@) +/3ga (b) /5ga
(¢) Vg (5a — 3b) (d) vg(5b—3a)

Answer Key
Q.1b Q.2b Q.3d Q4ad [Q5d
Q6a Q.7b Q8c Q9a |Q.10d
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Q.11d Q.12¢c Q.13 d Q.14d |Q.15c
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