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Q1. Aring of radius R is rolling over rough horizontal surface with velocity vo. Two
points are located at A and B on rim of ring. Find angular velocity of Aw.r.t. B

A

(@) his angular velocity increases
(b) his moment of inertia decreases
(c) He does positive-work

(d) his Kineticlepergy increases

Q2. Length"AB.in figure shown is 5 m. The body isreleased from A friction is sufficient
forpure roling to take place. The/maximum time which anybody (which can roll) can

take to reach bottom is
A

30° g

(@)8s (b)2's
(c)6s (d)4s

Q 3. Inboth figures all other factors are same except that in figure (i) AB is rough and BC
is smooth while in figure (ii) AB is smooth and BC is rough. Kinetic energy of ball on
reaching bottom
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(@) is same in both the cases
(b) is greater in case (i)
(c) is greater is case (ii)
(d) information insufficient

Q4. Direction of friction on ball if ball moves on rough surface
F

LA A A A A A A A A

(a) Backwards (b)Forward
(c) Zero (d), Information insufficient

Q5. Which of following-statements are correct for rolling-without'slipping on rough
horizontal ground?
(a)Acceleration'of point in contact with ground.is'zero
(b)Speed-of some points are zero
(e)Friction force may or may not be zero
(d)Work done-by friction may.or may not-be zero

Q6. Which of following statements ‘are correct?
(a) If bicycle accelerates on-road, friction on rear wheel is in forward direction
(b) If bicycle aceelerates on road, friction on front wheel is in backward direction
(c) Friction on both wheels in forward direction
(d) Friction on both wheels in backward direction

PASSAGE (Q.7 t0 Q.9)
A homogenous cylinder has mass M= 10 kg & radius R = 6 m. It is accelerated by a
force of 30 N as shown in figure. Coefficient of friction is sufficient for cylinder to roll
without slipping.

F=30N

Q7. Frictional force on the cylinder is
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(@) ON (b) 1N ) 2N @) 3N

Acceleration of the cylinder is
(a) 0 m/s? (b) 1 m/s?
(c) 2 m/s? (d) 3 m/s?

Angular acceleration of the cylinder is
(a) 1 rad/s? (b) .5 rad/s?
(c) .75 rad/s? (d) zero

A hoop rolls on a horizontal ground without slipping with linear speed. Speed of a
particle P on the circumference of the hoop at angle 6 is :

-

(a) 2vsin (2) (B) visin ©
(c) 2v cos (g) (d).v.cos-6

A homogeneous cylinder of mass:Mand radius R is‘pulled on'a horizontal plane by a
horizontal force F-acting.through its mass centre. Assuming-rolling without slipping
the angular. acceleration of the cylinder is:

3F 2F F. 3F
(a) R (b) 3IMR (© Py 1 (d) IR

A'wheel of radius R rollson the ground with a uniform velocity v. The relative
acceleration of topmast point of the wheel with respect to the bottommost point is:

@)% 0HZ oz OF=

A plank'with a uniform sphere placed on it , is resting on a smooth horizontal plane.
Plank is'pulled to right by a constant force F. If sphere does not slip over the plank.
Which of the following is incorrect?

e F

(a) Acceleration of the centre of sphere is less than that of the plank
(b) Work done by friction acting on the sphere is equal to its total kinetic energy

(c) Total kinetic energy of the system is equal to work done by the force F
(d) None of the above

A heavy homogeneous cylinder has a mass m and radius R. It is accelerated by a
horizontal force F, which is applied through a rope wound around a light drum of
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radius r attached to the cylinder. The coefficient of static friction is sufficient for the
cylinder to roll without slipping. Choose the correct options :

F

(a) acceleration of centre of cylinder is a :% (R+7)

(b) friction assumed to be in the opposite direction of Fis f = g(% - %) F
r 1 . F

(c) If (E) <-a will be greater than ~

(d) Friction assumed to be in the direction of Fis f = g G - %) F

A uniform solid cylinder of mass m and radius R is placed‘on arough horizontal
surface where friction is sufficient to provide pure rolling. A harizontal force of
magnitude F is applied on cylinder at different positions with respect to its centre O in
each of four situations of column-I, due to-which magnitude-ef accelerationof centre
of mass of cylinder is a. Match the appropriate results in’ column-I1 for conditions of

column-I.

Column-I Column-II
_F
(A) (p) - FEriction force on cylinder will not be zero
F

R

i
(B) (@) a=F/m
©) (r) a#F/m

o
(D) F (s)  the direction of friction force acting on

cylinder is towards left

Q 16. A solid sphere of mass m and radius R is placed on a plank of equal mass, which lies

on a smooth horizontal surface. The sphere is given a sharp impulse in the horizontal
direction so that it starts sliding with a speed of v,. Find the time taken by the sphere
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to start pure rolling on the plank. The coefficient of friction between plank and sphere

IS L.

IIIIII

IIIIIIIIIIIII

(@) 2vo/9ug (b) 4vo/9ug
(c) 2vo/3ug (d) 5vo/9ug
Answer Key
Q.la Q.2Db Q.3b Q4d Q5Db,c
Q.6ab Q.7a Q.8d Q9D Q.10 a
Q.11b Q.12Db Q.13a,b,c |Q.14a,b|Q.16a

Ans.15 (A) p,r (B)gq (C) p,r,s (D) p,r,s

Kota DPPs refined by Physicsaholics Team.


https://www.physicsaholics.com/
https://www.physicsaholics.com/
https://www.physicsaholics.com/
https://unacademy.com/@physicsbyprateekjain

PLUS [[ele]lohd

India's Best Educators

Interactive Live Classes

Structured Courses & PDFs

Live Tests & Quizzes

24 months

18 months

12 months

6 months

a Add a referral code

¥2,333/mo
¥2,625/mo
¥3,208/mo

%4,667/mo

Use code PHYSICSLIVE to get 10% OFF on
Unacademy PLUS.

PLUS [[sle] N lohd

India's Best Educators
Interactive Live Classes
Structured Courses & PDFs

Live Tests & Quizzes

24 months ¥2,100/mo

+10% OFF

18 months ¥2,363/mo
+10% OFF ¥4

12 months ¥2,888/mo
% OFF 2:

¥4,200/mo
% OFF >, 2

i‘_ Awesome! PHYSICSLIVE code applied




Written Solution

JEE Main & Advanced, NSEP, INPhO, IPhO
Physics DPP

DPP-6 Rotation: Rolling Motion
By Physicsaholics Team



Q1) Aring of radius R is rolling over rough horizontal s @ velocity v,. Two
points are located at A and B on rim of ring. Find angular velocity of Aw.r.t. B
050 = Vo ‘R
0 [N X@%




can roll) can take to reach bottom is
_ 8S|V\ \OX /
thm

w

L
(@) 8 @o*\% s to):

(C)6sS

Q2) Length AB In figure shown is 5 m. The body is rele A friction Is
sufficient for pure rolling to take place. The maxm@ anybody (which




Q3) In both figures all other factors are same except tha (|) AB Is rough
and BC is smooth while in figure (i1) AB Is smooth . Kinetic energy
of ball on reaching bottom _ 1(5

(a) Is same In both t @
(DS greater | @ A —so
(C) Is greag&‘ @3 Nﬁx
(d) informat ms@ X | c




Q4) Direction of friction on ball if ball moves on roug s
|~l'/-

Fx +§R= —Z~M‘°<
o= —-M—@o 0=°<

F (\+’< a

(a) Backw@
(c) Zero rmatlon insufficient -Sr[~ J




Q5) Which of following statements are correct for rollin lipping on rough
horizontal ground? o <

sV a %@%
}a@\cceleratlon of % ith gro 0 o
(B)Speed of so o R%

\Leilfrlctlo or may%B %

{(dPNork do by friction y not be zero

¢ ra e




(J
(R
Q6) Which of following statements are correct? "*\@§
—5Q

N “‘ )
@If/b_icycle accelerates o; @ ON 0N reg um S in forward

direction
(T bicycle a : oad, fri | nt wheel IS in backward
direction %
(c)Frlctlon heel dlrectlon
(d)Friction on both ackward direction

X



PASSAGE

A homogenous cylinder has mass M= 10 kg & radius R =6 m. | lerated by a force of
30 N as shown in figure. Coefficient of friction is sufﬁmentf rto roll Wlthout
slipping.
30—+ =104
o x%?”

I xu S Fex3 = X
L %@
iR P
a (. @
<§% /9§§§§

(FEPaY §aw =y

(d) 3N









Q10) A hoop rolls on a horizontal ground without slippi @ar speed. Speed
of a particle P on the circumference of the hoop at a% ;




Q11) A homogeneous cylinder of mass M and radius R
plane by a horizontal force F acting through its mass ce
without slipping the angular acceleration of the c I|

IS pUHQ n a horizontal

ng%%\s\s\ ming rolling



o

Q12) A wheel of radius R rolls on the ground with a uni @w v. The relative
acceleration of topmost point of the wheel with resp ttommost point Is:
\f
&=
@9




Q13) A plank with a uniform sphere placed on it Is rest| ooth horizontal
plane. Plank is pulled to right by a constant force F. & ot slip over the
plank. Which of the following is mcorrect’?

0, = a+X &

__.am 73“';8 wn
2 q

- 3 \\/6

ﬁh"Oo-l'L M '
\/(60/ \/ @
Acceleration of th ere is Ies%@ of the plank

ual to its total kinetic

ork done g on the:s
energy e \ﬂ::
otal kl% rgy of thgﬁ%\}nﬁ%ﬁual to work done by the force F
t

(d) None of the above

NS



Q14) A heavy homogeneous cylinder has a mass m and radi
a horizontal force F, which is applied through a rope wo
radius r attached to the cylinder. The coefficient of s
cylmder to roll without slipping .Choose the correct

It is accelerated by
nd a light drum of

- = Ma—-(' \+ﬁ§7—3
|-x i =3
\:%\ + L =
\\La)/cceleration of c mder |s S -

|n thegp ectlon of F IS

X @%\@W(m) — \:V‘SK z& z]

/(>§If < awﬂ@ fe//rthan— :r \)%&]

1

(9>)¢r|ct|on assu ed be in the direction of F is f = 5 (E — —)

R




Q15) A uniform solid cyIinder of mass m and radius R is placed on a rough horizontal
surface where friction is sufficient to provide pure rolling. A horlzo | force of magnitude
F is applied on cylinder at different positions with respect to | in each of four
situations of column-1, due to which magnitude of accel tr of mass of
cylinder is a. Match the appropriate results in colum s of column l.

§ £ =

Cdumnl

W C o) I /“‘3 \x ﬁ\

rCé on cyhnW}cﬁot be zero
®

he direction of friction force acting on
cylinder is towards left

e—— %R,
fv { prsand-



which lies on a smooth horizontal surface. The sphere is give

Q16) A solid sphere of mass m and radius R is placed on a pla of equal mass,
\a arp impulse in
the horizontal direction so that it starts sliding with &

taken by the sphere to start pure rolling on the pla e.coef |C|ent of friction
between plank and sphere is p. (C.

= fe = Jen ! | {/Q )
2T <7 \~ AN

(B)}20/%g

—> 0, = 9

(b) 4V / 9 M 9/ \ O—‘;C / . (ff’ a?"?"% ff:f,.-"',.-"'fffffffffffffffffffiﬁffﬁ
© 2vo/3u&;§ ‘7*%3 {7 fhd <= SEL
(d) 5V0/9“g 0(' D e V&G“b{\’g LM"‘L of XI”l\xmal t-+4
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