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Kinematics of Circular Motion
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QUESTION 01

If O depends on time t in following wa
2 <20 [H= .%8_\_%_2’

(a) Find out ® average upto 3 sec.

(b) © at 3 sec CTnstant)

Q) WQ\:&:&;_;&I S 2'.;3 :E :.6"“*
-ty Fl T

"o SRR

\ . av\dt =V T 1
4% QUESTION 02

A particle moves in a circular path of
radius 1 m with an angula_r? SJJEEd

-V
® = 2t* + 1 rad/sec . u\.;‘_’\lm
Find the angle between total \yew,

celeration and normal acceleration at
Cendw \:e.%-ab Acc .
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QUESTION 03  QUESTIONO4  (kdv)

If a particle moves in a circle de‘scnbmgé Match the matrix:
equal angles in equal times, its velocnty

vector Lo= db- § | Column-I |
o Remaiﬁ constant (a) UCM Cx)9) (P)
‘B ) Changesyn magnitude | urn NUCM(‘«)(&) (q)
020

e/ Change in direction (r)
btzg

% Changes both in magnitude and g (s)
direction 5



I ATDB.uno-z

QUESTION 05 QUESTION 06

The motion of a particle will be E;The speed of a particle moving in a circle of

circular if .radius r = 2 m varies with time t as v = t?
- Uem, , Nuew : where, t is in second and v in ms-1. The net
07\a££ buta,*0 o e ' acceleratlon att=2sis [2012]
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o = -kyo, where ® is the angular: What is the value of linear velocity, if
velocity of body. Find the time afterr ® =3i—4j+kand? =5i—6j+ 6k
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A particle of mass m is moving in a circular path of constant radius r such that its
centripetal acceleration (a) is varying with time t as a = k?rt?, where k is a
constant. The power delivered to the particle by the force acting on it is given as
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Two particles A and B are moving on two concentric circles of radii R, and R, with

equal angular speed ®. At t = 0, their positions and direction of motion are shown

— U
in the figure. The relative velocity v, -0: att= 5 is given by
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For a particle moving along circular path, the |radial| acceleration a, is
proportional to time t. If a, is the tangential acceleration, then which of the
. . . . ,
following will be independent of time t~ ay o 0y & o
t
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VA

A particle is describing uniform circular motion in the anti-clockwise sense such

that its time period of revolution i is T 1 At t=0 the particle is observed to be at A.

DDDDDDDD

mterval 0 to ~ ~ and 62 be the angle between acceleratlon att = - and the change
in velocity in the time interval 0 to , then
ATDB.uno
€) o.-135°0,=45°

‘B, 0,=135°0,=135°

\

G 0, = 45°,0,=135°
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QUESTION15

A rod AB is moving on a fixed circle of radius R with a constant velocity v as

shown in figure. P is the point of intersection of rod and the circle. At an instant

3R
rod is at a distance x = ET from centre of circle. The velocity of rod is normal to its

length and rod always remain parallel to the diameter CD. Find the speed of point
P at this instant.
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Circular Dynamics

&

“*|How to write force equation in Circular Motion.
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QUESTION 16

Three identical particles are joined together by a thread as shown in figure. All
the three particles are moving on a smooth horizontal plane about point O. If the
speed of the outermost particle is v, then the ratio of tensions in the three
sections of the string is: (Assume that the string remains straight)

(N r= Avﬁ\.\_m\&
A TDB.uno
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QUESTION 17 o6 T BT S " E _m\, ¢! = Same in. allCarg

A small block is shot into each of the t’our tracks as shown below. Each of the
tracks rises to the same height. The speed with which the block enters the track is

the same in all cases. At the highest point of the track, the is
maximum in [2001] &9 .
. \r C(YM&“

¢ 1. ATDB/@no
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QUESTIONT8 X B thmes .

A bead of mass m stays at point P(a, b) on a wire bent in the shape of a parabola
y = 4Cx* and rotating with angular speed o (see figure). The value of o is (neglect

friction) [JEE (Main)-2020]
dz 29C ‘B, 2/gC
= ATDB.ung>—
5T Un
29 ‘D, 29¢
V C V ab
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QUESTION 19

DDDDDDDD

A modern grand-prix racing car of mass m is travelling on a flat track in a circular
arc of radius R with a speed v. If the coefficient of static friction between the tyres
and the track is i, then the magnitude of negative lift F; acting downwards on the
car is: (Assume forces on the four tyres are identical and g = acceleration due to
gravity) [JEE (Main)-2021]}

p? p?
A R (usR ¥ g) 52 % : m(usR ! g)
v? v?
C B (g 2 usR) @ " (g i usR)
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In figure shows a rod of length 20 cm pivoted near an end and which is made to
rotate in a horizontal plane with a constant a'ﬁ:gular speed. A ball of mass m is
suspended by a string also of length 20 cm from the other end of the rod. If the
angle 6 made by the string with the vertical is 30° find the angular speed of the

rotation. Take g = 10 m/s>. \r—s # -
i ATQRugo

T&‘\‘Y\%: ‘fﬂ&\)\z‘ - s ~

. \ QTAYTY,  — (e
Ty w2 (LA Sy Sy - ~ i :
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QUESTION 21

A particle of mass m is fixed to one end of light spring having force constant k and
unstretched length [,. The other end is fixed. The system is given an angular

speed ® about the fixed end of the spring such that it rotates in a circle in gravity
free space. Then the stretch in the spring is: JEE Main 2020 - 8 Jan (Morning)

lom(!)z &, E /B/ lomﬁ)z
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QUESTION 22 [He)

A car goes on a horizontal circular road of radius R, the speed increasing at a

dv . ;
Q.- constant rate —. The friction coefficient between the road and the tyre is p. Find

dt
the speed at which the car will skid. Whan Cavjuk Stps
Tk View WU, |
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QUESTION 23

Two identical particles are attached at the ends of a light string which passes
through a hole at the centre of a table. One of the particles is made to move in a
circle on the table with angular velocity ®, and the other is made to move in a
horizontal circle as a céntact pendulum with angular velocity o,. If I; and [, are
the length of the string over and under the table, then in order that particle under
the table neither moves down nor moves up the rati- :

1

ATDB.uno
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QUESTION 24

DDDDDDDD

</
£ =0
A smooth wire of length 2nr is bent into a circle and kept in a vertical plane. A
bead can slide smoothly on the wire. When the circle is rotating with angular
speed ® about the vertical diameter AB, as shown in figure, the bead is at rest
with respect to the circular ring at position P as shown. Then the value of ®? is

equal to [JEE (Main)-2019]
ATDBeyn®.
r
‘D, V39
2r
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QUESTION 25

A uniform ring, having radius a and mass m is to be rotated in the horizontal
plane about its own axis with constant angular velocity ®. What would be the
tension in the ring and nature of force?

MR w?

tensile
2T

/B/ MRw? tensile ATDB.uno

MR®?

compressive

‘D) MRw? compressive
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QUESTION 26 U

A table with smooth|horizontal surface [is placed in a cabin which moves in a
circle of a large radius R. A smooth pulley of small radius is fastened to the table.
Two masses m and 2m placed on the table are connected through a string going
over the pulley. Initially the masses are held by a person with the strings along
the outward radius and then the system is released from rest|(with respect to the
cabin),| Find the magnitude of the initial acceleration of the masses as seen from

the cabin and the tension in the stAnEDB . uno
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QUESTION 27

A table with smooth horizontal surface is fixed in a cabin that rotates with a
uniform angular velocity ® in a circular path of radius R. A smooth groove AB of
length L( << R) is made on the surface of the table. The groove makes an angle 0
with the radius OA of the circle in which the cabin rotates. A small particle is kept

at the point A4 in the groove and is released to move along AB. Find the time taken
by the particle to reach the point B
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QUESTION 28

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

"w' velocity of ball (in radian/s) [JEE 2011]
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QUESTION 29

Two identical discs of same radius R are rotating about their axes in opposite
directions with the same constant angular speed w. The disc are in the same
horizontal plane. At time t = 0, the points P and Q are facing each other as shown

in the figure. The relative speed between the two points P and Q is v,. as function
of times best represented by [I1IT-JEE-2012]
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QUESTION 30

A wire, which passes through the hole is a small bead, is bent in the form of quarter
of a circle. The wire is fixed vertically on ground as shown in the figure. The bead is
released from near the top of the wire and it slides along the wire without friction.

As the bead moves from A to B, the force it applies on the wire is [JEE Adv 2014]

o always radially outwards
ATDB.uno

B, always radially inwards

e radially outwards initially and radially inwards later

radially inwards initially and radially outwards later.
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List-I describes four systems, each with two particles A and B in relative motion as @n
S

QUES_'_I'IC;N 31

figure. List-II gives possible magnitudes of then relative velocities (in ms™1) at time(t =

v | o

List-1 List-II Vi \a

A and B are moving on a horizontal circle of radius 1 m with uniform P
angular speed w = 1rads™’. The initial angular positions of A and B at

timet=0aref =0and @ = %respectively.

mls ¥4 =YW = = \\:‘.;g\
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Projectiles A and B are fired (in the same vertical plane) att = 0and t =
0.1 s respectively, with the same speed v = %%ms“l and at 45° from the

horizontal plane. The initial separation between A and B is large enough

so that they do not collide, ig = 10 ms~?).

-

(=0
‘4451

A

[II. Two harmonic oscillators A and B moving in the x direction according to | R, V10

=) ) : .
Xy = XoSin— and xg = x,Sin (— + ;-) respectively, starting from t = 0.

0 tO

Takexo =1m,t; = 1s.
&

. If t . \\
YUV, Roosin)
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Particle A is rotating in a horizontal circular path of radius 1 monthexy §
plane, with constant angular speed w = 1 rads™'. Particle B is moving

up at a constant speed 3 ms™! in the vertical direction as shown in the
figure. (Ignore gravity.)
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YWhach one of the following opbons 1$ correct”?
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QUESTION 32 ('HW)

DDDDDDDD

A long horizontal rod has a bead which can slide along its length and is initially
placed at a distance L from one end A of the rod. The rod is set in angular motion
about A with a constant angular acceleration a. If the coefficient of friction

between the rod and bead is y, and gravity is neglected, then the time after which
the bead starts slipping is (2000, 2M)

0O f ATDBayne=

\/m ‘D ) infinitesimal
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QUESTION 33 @‘”‘\'9

A particle moves at uniform speed on a parabiotic trajectory y = ax? at uniform
speed v. Find the acceleration of particle when it passes point x = 0 and point (1,

a).
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