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EXERCISE

EXERCISE (S-1)

1. A stone tied to the end of a string 80 cm long is whirled in a horizontal circle with a constant speed. If the
stone makes 14 revolutions in 25 s, what is the magnitude and direction of acceleration of the stone?

academy

2. An aircraft executes a horizontal loop of radius 1.00 km with a steady speed of 900 km/h. Compare its
centripetal acceleration with the acceleration due to gravity.

3. A particle moves in a circle of radius 1.0 cm at a speed given by v= 2.0t where v is in cm/s and tin
seconds.
(a) Find the radial acceleration of the particle at t = 1s.
(b) Find the tangential accelerationatt = 1s.
(c) Find the magnitude of the accelerationatt=1s.

4. Aparticle is travelling in a circular path of radius 4m. At a certain instant the particle is moving at 20m/s
and its acceleration is at an angle of 37° from the direction to the centre of the circle as seen from the
particle
(i) At what rate is the speed of the particle increasing?

(i) What is the magnitude of the acceleration?

5. Inapark there are three concentric circular running tracks. Radius of 2nd track is double of firstand of
3rd track is triple of first. Three runners are running on these tracks with constant speed. When the
runner in the first track completes one round, the runner in 2nd has completed half round and the runner
in third track has completed quarter round. If the accelerations of the runnersare in ratioo. : 3 : v, where

o, B & are least integers, then find the value of LM.

6. Astone is thrown horizontally with the velocity 15m/s. Determine the tangential and normal accelerations
of the stone in 1 second after it begins to move.

7. A particle moves in the x-y plane with the velocity v = aj + bt j. At theinstant t = a/3 /b the magnitude
of tangential, normal and total acceleration are : , &

8. A body is projected with a velocity 10 ms™ at an inclination 45° to the horizontal. Minimum radius of
curvature of the trajectory described by the particle is

HCV Exercises (Chapter No. 7 - 1,2,3)

HCV Worked out Examples (Chapter No. 7 - 2,3,4,6,8,9,10,11,12,13)

9. A block of mass m moves with speed v against a smooth, fixed vertical circular groove of radius r kept
on smooth horizontal surface.

Find :
(1) normal reaction of the floor on the block.
(if) normal reaction of the vertical wall on the block.
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10.  Acyclist speeding at 18 km/h on a level road takes a sharp circular turn of radius 3 m without reducing
the speed. The coefficient of static friction between the tyres and the road is 0.1. Will the cyclist slip while
taking the turn ?

academy

11. A stone of mass 0.25 kg tied to the end ofa string is whirled round in a circle of radius 1.5 mwith a speed
of 40 rev./min in a horizontal plane. What is the tension in the string ? What is the maximum speed with
which the stone can be whirled around if the string can withstand a maximum tension of 200 N ?

12.  Amass mrotating freely in a horizontal circle of radius 1 m on a frictionless smooth table supports a
stationary mass 2m, attached to the other end of the string passing through smooth hole O in table,
hanging vertically. Find the angular velocity of rotation.

V=

[12m

13.  Consider a conical pendulum having bob of mass m is suspended from a ceiling through a string of length
L. The bob moves in a horizontal circle of radius r. Find (a) the angular speed of the bob and (b) the
tension inthe string.

14.  Adcircular platform rotates around a vertical axis with angular velocity = 10 rad/s. On the platform is
a ball of mass 1 kg, attached to the long axis of the platform by a thin rod of length 10 cm (o = 30°). Find
normal force exerted by the ball on the platform (in newton). Friction is absent.

15.  Amosquito issitting on an L.P. record of a gramophone disc rotating on aturn table at 335 revolution

per minute. The distance of the mosquito from the centre of the disc is 10 cm. Show that the friction
coefficient between the record and the mosquito is greater than =2/ 81. Take g = 10 m/s?

16.  Ascooter weighing 150 kg together with its rider moving at 36 km/hr is to take a turn of radius 30 m.
What horizontal force on the scooter is needed to make the turn possible?
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18.

19.

20.

21.

If the horizontal force needed for the turn in the previous problem is to be supplied by the normal force
by the road, what should be the proper angle of banking ?

A 70 kg man stands in contact against the inner wall of a hollow cylindrical drum of radius 3 mrotating
about its vertical axis. The coefficient of friction between the wall and his clothing is 0.15. What is the
minimum rotational speed of the cylinder to enable the man to remain stuck to the wall (without falling)
when the floor is suddenly removed ?

An aircraft executes a horizontal loop at a speed of 720 km/h with its wings banked at 15°. What isthe
radius of the loop ?

A circular racetrack of radius 300 m is banked at an angle of 15°. If the coefficient of friction between
the wheels of a race-car and the road is 0.2, what is the

(a) optimum speed of the race- car to avoid wear and tear on its tyres, and

(b) maximum permissible speed to avoid slipping ?

Ablock of mass m = 20 kg is kept at a distance R = 1m from central axis of rotation of a round turntable
(Atable whose surface can rotate about central axis). Table starts from rest and rotates with constant
angular acceleration, o= 3 rad/sec?. The friction coefficient between block and table isp =0.5. At time

t= %sec from starting of motion (i.e. t = 0 sec) the block is just about to slip. Find the value of x.

HCV Exercises (Chapter No. 7 -8,11,13,16,17,18,19,20,21,22,23,24,26,27,28,29,30)
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EXERCISE (S-2)

1. The member OA rotates in vertical plane about a horizontal axis through O with a constant counter
clockwise velocity o =3 rad/sec . As it passes the position 6 =0, a small mass mis placed upon
it at a radial distance r = 0.5 m. If the mass is observed to slip at 6 = 37°, the co—efficient of
friction between the mass & the member is

Q)
‘ 2
A
0
o]
2. Astone is launched upward at 45° with speed v,. Abee follows the trajectory of the stone at a constant

speed equal to the initial speed of the stone.
(i) Find the radius of curvature at the top point of the trajectory.

(i) What is the acceleration of the bee at the top point of the trajectory? For the stone, neglect the air
resistance.

3. Two blocks of mass m =10kg and m,=5kg connected to each other by a massless inextensible string of
length 0.3m are placed along a diameter of a turn table. The coefficient of friction between the table and
m, is 0.5 while there is no friction between m, and the table. The table is rotating with an angular velocity
of 10 rad/sec about a vertical axis passing through its centre. The masses are placed along the diameter
of the table on either side of the centre O such that m_ is at a distance of 0.124 m from O. The masses
are observed to be at rest with respect to an observer onthe turn table.

(i) Calculate the frictional force on m1

(i) What should be the minimumangular speed of the turn table so that the masses will slip from this
position.

(iif) How should the masses be placed with the string remaining taut, so that there is no frictional force
required.

4. A particle is moving along a circular path of radius R in such a way that at any instant magnitude of radial
acceleration & tangential acceleration are equal. If at t =0 velocity of particle is V. Find the velocity as
a function of time.

5. A small particle initially at point p starts moving from rest. The whole space where particle will move is
divided into three regions as shown infigure. In region
(i) particle accelerates through (5 m/s?) where direction of acceleration is along the normal of the screen
while in region
(i) the acceleration acts in such a way that it is always perpendicular to the direction of motion resulting

20
the particle to move ona circular track having radius E m. There is uniformacceleration in region

(iif) in such a manner that velocity of particle become thrice (without change in direction) when it just
reach the screen.

Find the average speed of a particle (in m/s).
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region (i)
region (ii)
region (iii)

0
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A particle suspended from the ceiling by inextensible light string is moving along a horizontal circle of

radius 1.5 m as shown. The string traces a cone of height 2 m. The string breaks and the particle finally
hits the floor (which is xy plane 5.76 m below the circle) at point P. Find the distance OP in cm.

LI

2m

T

RRCTSUNIN RESY S )

Lsm| { |576m

«
EOL A —_

A particle P is moving on a circle under the action of only one force acting always towards fixed point O

d%0 _ (do)’
on the circumference. Find ratio of F & (E] )

N
"

Three aircraft make a turn in the horizontal plane at uniform speed, moving along concentric circular
trajectories that are shown in figure. The aircraft move such that they are at constant distance of600 m
from each other at any time. The aircraft closest to the center moves in a circle of radius R =600m. The
aircraft 2 is moving at a speed of v, = 720 km/h. Find the acceleration of third aircraft (in m/s)

3 2 1

9. The speed of an object undergoing uniform circular motion is 4 m/s. The magnitude of the change in the

velocity during 0.5 sec is also 4 m/s. Find the minimum possible centripetal acceleration (in m/s) of the
object. [Take = 25/8]
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10.  Anblock of mass m moves on a horizontal circle agains the wall of a cylindrical room of radius R. The
floor of the room on which the block moves is smooth but the friction coefficient between the wall and
the block is . The block is given an initial speed v . As a function of the speed v write (a) the normal
force by the wall on the block, (b) the frictional force by the walland (c) the tangential acceleration of the

academy

dv do
block. (d) Integerate the tangential acceleration (a = Uaj to obtain the speed of the block after one
revolution.
11. Athincircular loop of radius R rotates about its vertical diameter with an angular frequency a). Show that
a small bead on the wire loop remains at its lowermost point for @ < /g /R . What is the angle made by

the radius vector joining the centre to the bead with the vertical downward direction for o =,/2g/R ?

Neglect friction.
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EXERCISE (O-1)
1. The second's hand of a watch has length 6 cm. Speed of end point and magnitude of difference of
velocities at two perpendicular positions will be
(A) 27 &0 mm/s (B) 224/1 & 4.44 mm/s
(C) 2 & 24/n mm/s (D) 21t & 2+/2 mm/s
2. A car is moving with speed 27 km/h. The driver applies brakes as he approaches a circular turn on the

road of radius 80 m and his speed reduces at the constant rate of 0.50 m/s every second. The magnitude
of net acceleration s :
(A) 20 ms™? (B) 0.86 ms (C) 100 ms? (D) None of these

3. A car speeds up with constant magnitude of tangential acceleration in circular path moving inanticlockwise
direction. Which of the following figure represents acceleration of the car?

4. A point P moves in counter clockwise direction on a circular path as shown in the figure. The movement
of 'P'is such that it sweeps out a length s = t2 + 5, where s is in metres and t is in seconds. The radius of

/ 3
the path is 20 m. The acceleration of 'P' when t =15 0 seconds is nearly :

y
B
P(x,y)
0 X
(A) 2 m/s2 (B) 1.5 m/s? (C) 2.5 m/s2 (D) 3 m/s2

5. A particle is moving inacircle :
(A) the resultant force on the particle must be towards the centre
(B) the cross product of the tangential acceleration and the angular velocity will be zero
(C) the direction of the angular acceleration and the angular velocity must be the same
(D) the resultant force may be towards the centre

6. The graphs below show angular velocity as a function of time. In which one is the magnitude of the
angular acceleration constantly decreasing?
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10.

11.

One end of a string of length | is connected to a particle of mass m and the other to a small peg ona
smooth horizontal table. If the particle moves in a circle with speed v the net force on the particle
(directed towards the centre) is :

mVZ 2

©) T+

(AT (B) T- (D)0
Aparticle of mass mistied to a light string and rotated with a speed v along a circular path of radiusr. If
T =tension in the string and mg = gravitational force on the particle then the actual forces acting on the
particle are :
(A) mgand T only
V2
directed inwards.

(B) mg, T and an additional force of

2

(C) mg, T and an additional force of MV_ directed outwards.
r

2

(D) only aforce MV directed outwards.

Which vector in the figures best represents the acceleration of a pendulum mass at the intermediate point
in its swing?

Aconical pendulum is moving in a circle with angular velocity o as shown. Iftension in the string is T,
which of following equations are correct ?

C

(A) T =mae?l (B) Tsin® =mw?l  (C) T=mg cos 6 (D) T =ma?lsin6

A point mass mis suspended froma light thread of length 7, fixed at O, is whirled in a horizontal circle at
constant speed as shown. From your point of view, stationary with respect to the mass, the forces onthe

mass are :
o)

ey
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12.

13.

14.

15.

MULTIPLE CORRECT TYPE QUESTIONS

A car runs around a curve of radius 10 m at a constant speed of 10 ms. Consider the time interval for
which car covers a curve of 120° arc :

(A) Resultant change in velocity of car is 10/3 ms™
(B) Instantaneous acceleration of car is 10 ms

. 5
(C) Average acceleration of car is 2 ms2

(D) Instantaneous and average acceleration are same for the given period of motion.

A particle of mass 1 kg slides in a horizontal circle of radius 20 cm witha constant speed of 1 m/s. The
only forces inthe vertical direction acting on the particle are its weight and the normal reaction, however
no information is available about the forces inthe horizontal plane. The coefficient of friction isp = 0.5.
Then

(A) the magnitude of frictional force due to ground acting on particle must be 5 N.

(B) the frictional force due to ground must be in tangential direction.

(C) the frictional force due to ground must be towards the centre.

(D) no comment can be made about the direction or magnitude of friction force due to ground based on
the given data.

A car is moving with constant speed on a rough banked road.

N N N A
—> —>
?’hw w

(i) (i) (iii)
(A) Car A has more speed than car C
(B) Car Ahas less speed than car B
(C) FBD for car Ais not possible
(D) If u > tan6 the FBD for car C is not possible

5|

Aheavy particle is tied to the end A of a string of length 1.6 m. Its other end O is fixed. It revolves as a
conical pendulum with the string making 60° with the vertical. Then

dnt
(A) its period of revolution is - sec.

(B) the tension in the string is double the weight of the particle
(C) the velocity of the particle = 2 8,/3 m/s
(D) the centripetal acceleration of the particle is 9.8v3 m/s2.
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16.

17.

18.

19.

20.

In the shown figure inside a fixed hollow cylinder with vertical axis a pendulum is moving conicallywith
its axis same as that of the cylinder with uniform angular velocity. Radius of cylinder is 30 cm, length of
string is 50 cm and mass of bob is 400 gm. The bob makes contact with the inner frictionless wall ofthe

cylinder while moving :
(O]

(A) The minimum value of angular velocity of the bob so that it does not leave contact is 5 rad/s
(B) Tension in the string is 5N for all values of angular velocity

(C) For angular velocity of 10 rad/s the bob pushes the cylinder with a force of 9N

(D) For angular velocity of 10 rad/s, tension in the string is 20N

Paragraph for question nos. 17 to 19
Ram has just learnt driving and he is driving on a wet straight road (ug = 0.1, p, = 0.05) with aspeed of
108 km/hr. He sees his friend Shyam ahead travelling at a constant speed of 36km/hr in the same
direction. His horn fails, he is at a distance of 102 m from Shyam. He applies brakes just hard enough to
prevent slipping, yet providing for maximum deceleration.

What is his speed at the time of hitting Shyam.
(A) 24 m/s (B) 21 m/s (C) 18 m/s (D) 26 m/s

If horn had worked and Shyam started accelerating

(A) Accident could have been avoided only if Shyam accelerated at maximum possible rate too.

(B) Accident could not have been avoided.

(C) Accident could have been avoided even if Shyam did not accelerate at maximum possible rate.
(D) Accident could have been avoided even if Shyam did not accelerate at all, but moved at same speed
as before.

If instead of braking Ram decides to take a turn, what is the minium possible radius of the turn ?
(A)400m (B) 225 m (C)900m (D) 625 m

MATRIX MATCH TYPE QUESTION

Ablock is placed on a horizontal table which can rotate about its axis. The 4

block is placed at a certain distance from centre as shown in figure.
Table rotates such that particle does not slide. Select possible direction 3
of net acceleration of block at the instant shown in figure.

2
Column-I Column-11 1
(A)  Whenrotation is clockwise with constant ()] 1
(B)  Whenrotation is clock wise with decreasing ® Q 2
(C)  Whenrotation is clockwise with increasing o R 3
(D)  Justafter clockwise rotation begins from rest (S 4
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EXERCISE (0O-2)

Avring of radius r and mass per unit length m rotates with anangular velocity o in free space. The tension
intheringis:

(A) zero (B) % ma?’r? (C) mw?r? (D) mre?

The magnitude of displacement of a particle moving in a circle of radius a with constant angular speed ®
varies with time t as

ot ot
(A) 2asin ot (B) 2a sin7 (C) 2a cos wt (D) 2a cos—-

A particle P of mass m is attached to a vertical axis by two strings AP and BP of length | each. The
separation AB=I. P rotates around the axis with an angular velocity . The tensions in the two strings are
T,and T,

(A) T1:T2 (B) T1+T2:m0)2|

2
(C)T,-T,=2mg (D) BP will remain taut only ifm21/7g

A particle is moving in a circular path. The acceleration and momentum of the particle at a certain
moment are & = (4i +3j) m/s2and p = (8 — 6] ) kg-m/s. The motion of the particle is

(A) uniformcircular motion (B) accelerated circular motion

(C) de—accelerated circular motion (D) we can not say anything with g and p only

Aparticle Amoves along a circle of radius R=50 cm so that its radius vector r relative to the point O
(figure) rotates with the constant angular velocity =0.40 rad/s. Then modulus of the velocity of the
particle, and the modulus of its total acceleration will be

A
(A) v=0.4 m/s, a=0.4 m/s? /
(B) v=10.32 m/s, a =0.32 m/s? 0
(CQ)v=0.32m/s,a=0.4 m/s
(D)v=0.4m/s,a=0.32 m/s

Arod oflength L is pivoted at one end and is rotated with a uniform angular velocity in a horizontal plane.
Let T, and T, be the tensions at the points L/4 and 3L/4 away fromthe pivoted ends.

AT >T,

(B)T,>T,

C)T,=T,

(D) The relation between T, & T, depends on whether the rod rotates clockwise or anticlockwise
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10.

11.

MULTIPLE CORRECT TYPE QUESTIONS
For a curved track of radius R, banked at angle 6 (Take v,= /Rgtan6 )

(A) a vehicle moving with a speed v, is able to negotiate the curve without calling friction into play at all
(B) a vehicle moving with any speed V > V,, is always able to negotiate the curve, with friction called into
play

(C) avehicle moving with any speed V <V, must have the force of friction into play

(D) the minimum value of the angle of banking for a vehicle parked on the banked road can stay there
without slipping, is given by 8 = tan™ i, (11, = coefficient of static friction)

On a train moving along east with a constant speed v, a boy revolves a bob with string of length ¢ on
smooth surface of a train, with equal constant speed v relative to train. Mark the correct option(s).

(A) Maximum speed of bob is 2 v in ground frame.

2

. . 4mv .
(B) Tension in string connecting bob is at aninstant.

2

. . . mv
(C) Tension instring is at all the moments.

(D) Minimum speed of bob is zero in ground frame.

Let Vv (t) be the velocity of a particle at time t. Then :
(A) [dV(t) /dtjand d| v (t)| / dt are always equal

(B) |d Vv (t) /dt|and d| v ()| / dt may be equal

(C)d| Vv (t)|/ dt can be zero while [d V (t) / dt| is not zero
(D) d|V ()] / dt =0 implies|d v (t) /dt| =0

Which of the following statements is /are true for a particle moving in a circle with a constant angular
speed?

(A) The velocity vector is tangent to the circle.

(B) The acceleration vector is tangent to the circle.

(C) The velocity and acceleration vectors are perpendicular to each other.

(D) The acceleration vector points to the centre of circle.

An object moves counter—clockwise along the circular path shown. As it moves
along the path, its acceleration vector continuously points towards point O. In
the figure, line AB is a diameter. .~

(A) The object speeds up fromAto B and slows down from B to A.

(B) The object slows down fromAto B and speeds up from B to A.
(C) The object has maximum speed at Aand minimum speed at B. “ /
(D) The object has minimum speed at A and maximum speed at B. RSt
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12.

13.

14.

A particle is in motion on the x-axis. The variation of its velocity with position is as shown. Thegraph is
circle and its equation is x* + v2 =1, where x is in mand v in m/s. The CORRECT statement(s) is/are

4v (m/s)

P
/' »Q
\D - "’

(A) When x is positive, acceleration is negative.
(B) When x is negative, acceleration is positive.

1
(C) At Q, acceleration has magnitude ﬁ m/s?

(D) At S, acceleration is infinite.

A particle is attached to an end of a rigid rod. The other end of the rod is hinged and the rod rotates
always remaining horizontal. It’s angular speed is increasing at constant rate. The mass of the particle is

m. The force exerted by the rod on the particle is T:) then
(A)F>mg
(B) Fis constant

9
(C) The angle between F and horizontal plane decreases.

N
(D) The angle between F and the rod decreases.

Aball of mass ‘m’is rotating in a circle of radius ‘r* with speed v inside a smooth cone as shownin figure.
Let N be the normal reaction on the ball by the cone, then choose the correct option.

m
OAAD
(A) N=mgcos 6 (B) gsinb = VTZ cos 0
(C) Nsinb — mv” =0 (D) None of these
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15. Column-1 shows certain situations and column-2 shows information about forces.
Column -1 Column - 11

Situation

(P) F +F, +F, iscentripetal force.

v l—:’2
Front view of a car
rounding a curve with
constant speed.

(B) - (Q) F,is static friction.

Passengers in a rotor not
sliding relative to rotor wall
cylindrical rotor is rotating with
constant angular velocity about
its symmetry axis.

. 2 (R) F,can be indirection opposite to that shown in figure.
Particle kept on rough surface

of a bowl, no relative motion
of particle in bowl, bowl has
constant angular velocity

(D)

Z 0

Car rﬁoving on a banked road
with constant speed, no
sideways skidding
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EXERCISE (JM)

Which ofthe following statements is false for a particle moving in a circle with a constant angularspeed ?
(1) The velocity vector is tangent to the circle [AIEEE - 2004]
(2) The acceleration vector is tangent to the circle

(3) The acceleration vector point to the center of the circle

(4) The velocity and acceleration vectors are perpendicular to each other

A particle is acted upon by a force of constant magnitude which is always perpendicular to the velocity
of the particle. The motion of the particle takes place in a plane, it follows that [AIEEE - 2004]
(1) its velocity is constant (2) its acceleration is constant

(3) its kinetic energy is constant (4) it movesin a straight line

A point P moves in counter-clockwise directionon a circular pathas shown in the figure. The movement
of ‘P’ is such that it sweeps out a length s = t3 + 5, where s is in metres and t is in seconds. The radius of
the path is 20 m. The acceleration of ‘P’ whent = 2 s is nearly. [AIEEE - 2010]

\Z
B

(1) 13 m/s? (2) 12 m/s? (3) 7.2 m/s? (4) 14 m/s?

For a particle in uniform circular motion, the acceleration 3 ata point P (R, 6) on the circle of radius R

is (Here 6 is measured from the x-axis) [AIEEE - 2010]
V2 V2 . V2 VA R

1)——cose i +-—sino j 2)——sine i+ -—Ccoso j

M-—= |t g Sinog | (2)= & sino i+ o i
V2 LovE Vi Vi

(3)—Ecosei—Esmej (4)Ei+Ej

Two cars of masses m and m, are moving incircles of radiir, and r,, respectively. Their speeds are such
that they make complete circles in the same time t. The ratio of their centripetal acceleration is :

[AIEEE - 2012]
(Dmr:m,r, (2)m :m, @)r:r, 41:1

A body is projected at t = 0 with a velocity 10 ms™ at an angle of 60° with the horizontal. The radius of
curvature of its trajectory at t = 1s is R. Neglecting air resistance and taking acceleration due to gravity
g=10ms>2 the value of R is : [JEE Main-2019]
(1)10.3m (2)25m (3)2.8m (4)5.1m
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7. A particle is moving along a circular path with a constant speed of 10 ms™. What is the magnitude of the

change is velocity of the particle, when it moves through an angle of 60° round the centre of the circle?
[JEE Main-2019]

(1) 10V2m/s (2) 10m/s (3) 10/3m/s (4) zero

8. Two particles A, B are moving on two concentric circles of radii R and R, with equal angular speed .
Att =0, their positions and direction of motion are shown in the figure :

T
The relative velocity U, —Vg at t= %% is given by : [JEE Main-2019]
(D -oR+R)I @D oR+R)I B oR,~R)I (@) oR,-R,)i
9. A particle of mass mis fixed to one end of a light spring having force constant k and unstretched length
I. The other end is fixed. The system is given an angular speed m about the fixed end of the spring such
that it rotates in a circle in gravity free space. Then the stretch inspring is: [JEE Main-2020]
mlw? mlw? mlw? mlw?
4
(1) K —mo? ) K+mo 3) K+mo’ ) K—mom

10.  Anparticle moves such that its position vector 7(t) = cos wti +sin wtj Where o isaconstant and tis time.

Then which of the following statements is true for the velocity v(t) and acceleration &d(t) of the
particle: [JEE Main-2020]
(1) v is perpendicular to 7 and 3 is directed away from the origin

(2) v and 3 both are perpendicular to 7

(3) v and 3 both are parallel to ¥

(4) v is perpendicular to ¥ and 3 is directed towards the origin

11. A spring mass system (mass m, spring constant k and natural length) rests in equilibrium ona horizontal
disc. The free end of the spring is fixed at the centre of the disc. If the disc together with spring mass
system rotates about it’s axis with an angular velocity o, (k >>me?) the relative change in the length of
the spring is best given by the option: [JEE Main-2020]

2 2 2 2(m 2
1) 22 @ " ORI @ ﬁ[ < J
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A long horizontal rod has a bead which can slide along its length and is initially placed at a distanceL. from
one end Aofthe rod. The rod is set in angular motion about Awith a constant angular acceleration, o.. If
the coefficient of friction between the rod and bead is p, and gravity is neglected,then the time after
which the bead starts slipping is [1I'T-JEE 2000]

1
(A \/g (B) % © ﬁ (D) infinitesimal

Statement-1 : For an observer looking out through the window of a fast moving train, the nearby
objects appear to move in the opposite direction to the train, while the distant objects appear to be
stationary. [NT-JEE 2008]
and

Statement-2 : If the observer and the object are moving at velocities V, and V, respectively with

reference to a laboratory frame, the velocity of the object with respect to the observer is \72 - \71 .

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

A ball of mass (m) 0.5 kg is attached to the end of a string having length (L) 0.5 m. The ball is rotated on
a horizontal circular path about vertical axis. The maximum tension that the string can bear is 324 N. The

maximum possible value of angular velocity of ball (in radian/s) is [NIT-JEE-2011]
We

(A)9 (B) 18 (C) 27 (D) 36

Consider a disc rotating in the horizontal plane with a constant angular speed o about its centre O. The
disc has a shaded region on one side of the diameter and an unshaded region on the other side as shown
in the figure. When the disc is in the orientation as shown, two pebbles P and Q are simultaneously
projected at an angle towards R. The velocity of projection is in the y-z plane and is same for both
pebbles with respect to the disc. Assume that (i) they land back on the disc before the disc has com-

1
pleted 3 rotation, (ii) their range is less than half the disc radius, and (iii) & remains constant throughout.

R
Then IT-JEE-2012]
\i

(A) P lands in the shaded region and Q in the unshaded region. y Q
(B) P lands in the unshaded region and Q in the shaded region. 0%
(C) Both P and Q land in the unshaded region. X

(D) Both P and Q land in the shaded region.

P
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ANSWER KEY
EXERCISE - (5-1)
1. 9.89, -t 2. a, =62.5m/sec? 3. 4cm/s?, 2cmis?, \[20cm / 52
4 i) 75 m/s?, (i) 125 m/s? 5 9 6 a_2_ga -8
. ()75, (i) - AT 3 T s
2
7. @g b 8. 5m 9. (i)ymg (ii) %
10.  yes 11. T=6.66,V =34.6 m/s 12. J2g rad/s
/ g mgL
13. =TS 5 T= 14.
3 @w /—LZ 2 (b) /T 2 5
: 0
> — - 1| —
15. M= a1 16. 500N 17. 6 =tan 3
18. w =4.72 rad/s 19. r=14.98 km 20. 28.3m/s, 38.5 m/s
21. 2
EXERCISE - (5-2)
VZ
1. 0.1875 2. (hr= 5 (i) 29
. y 11t
3. (1) 36N, (ii) 11.78 rad/s (iii) r,=0.1m,r,=0.2m 4 v~ V, R
5. 10 6. 3.9 7. 2tan®
8. 50 m/s? 9. 8.33
2 2 2 _uS
0. (a) mF\; (b) 1 m:’ © —“‘r’ (d) V=V R 11. 0= 60°
EXERCISE - (O-1)
1. C 2. B 3. C 4, C 5. D
6. A 7. A 8. A 9. B 10. A
11. C 12. AB 13. AB 14. AB 15. AB,C,D
16. AB,C 17. A 18. C 19. C
20. A—->RB->SC->QD->P
EXERCISE (0-2)
1. D 2. B 3. B,C.D 4. B 5. D
6. A 7. AC 8. ACD 9. B.C,.D 10. ACD
11. B,C 12. AB,C 13 ACD 14. B,C
15. A —>PQ,B—PQS,C - PQR, D— PQR
EXERCISE (JM)
1. 2 2. 3 3. 4 4, 3 5. 3 6 3 7 2
8. 3 9. 1 10. 4 11. 3
EXERCISE (JA)
1. B 2 D 3. CorD 4. C
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