fo/u fopkjr Hi# tu] ugh wijEHk die] foifr n[k NiM rjr e/;e eu dj *;leA
1#' flg 1dYi dj] Igr foifr vud] “cuk® u NiM /;; di] j%cj jH[k VdAA
Jlort eluo /e i.tri
Inx# Ji j.MNWInkl th egljit

STUDY PACKAGE

Subject : PHYSICS
Topic : ROTATIONAL DYNAMICS
Avallable Online : www.MathsBySuhag.com

alke

CLASSES

..... the support

Index

1. Theory

2. Short Revision

3. Exercise (Ex. 1 + 5 = 6)

4. Assertion & Reason

5. Que. from Compt. Exams

6. 39 Yrs. Que. from IIT-JEE(Advanced)
7. 15 Yrs. Que. from AIEEE (JEE Main)

Student’s Name :

Class
Roll No.

Address : Plot No. 27, llI- Floor, Near Patidar Studio,
Above Bond Classes, Zone-2, M.P. NAGAR, Bhopal
a2 0903903 7779, 9893058881, WhatsApp 9009 260 559
www.TekoClasses.com www.MathsBySuhag.com




Get Solution of These Packages & Learn by Video Tutorials on www.MathsBySuhag.com

O
[EY

©
N

©
w

O
~

©
ol

O
o

©
\‘

©
oo

Q.10

O
[EEN
[N

[N
N

[N
w

Q.14

FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag.com
5B ©

O

EXERCISE-I
Awheel, of radius 1 m, is rolling purely on a flat, horizontal surface. It’s centre is moving witha constant
horizontal acceleration = 3 m/s?. At a moment when the centre of the wheel has a velocity 3 m/s, then
find the acceleration of a point 1/3 mvertically above the centre of the wheel. ]C

A rigid body in shape of a triangle has v, =5m/s {, v, =10 m/s {.
Find velocity of point C.

A —B $

. . . Ap——mere (=2

Two masses each of m are attached at mid point B & end point C of Lol 8
massless rod AC which is hinged at A. It is released from horizontal

position as shown. Find the force at hinge Awhen rod becomes vertical L2 8

C ! x

Anisosceles right triangular plate ABC of mass mis free to rotate in vertical plane A BB

about afixed horizontal axis through A. It is supported by a string such that the side ! §

AB is horizontal. Find the reaction at the support A. L Q

o

A particle of mass mis projected with a velocity u at an angle of 6 with horizontal. Find the intial angular

momentum of the particle about the highest point of its trajectory. om

Auniformrod of length I is given an impulse at right angles to its length as shown. =<
Find the distance of instantaneous centre of rotation from the centre of the rod.

impulse
A particle of mass 1 kgismoving with constant velocity of 10 m/s along the straight liney = 7x +4. Find
the angular momentum of the particle with respect to the point (3,4).

Two discs Aand B touch each other as in figure. Arope tightly wound
onAis pulled downat 2 m/s. Find the friction force between Aand B
if slipping is absent

2 m/s?
Auniform rod AB of length L and mass m is suspended freely at Aand hangs vertically
at rest when a particle of same mass.miis fired horizontally with speed v to strike the rod
at itsmid point. If the particle is brought to rest after-the impact. Then find the impulsive 7§, | |,
reaction at A. v

A

R. K. Sir), Bhopal Phone : 0 903 903 7779,

- : - o - B
A solid cylinderis released from rest fromthe top of an inclined plane of inclination 60° where friction

(S

2-3X
coefficient varies with distance x as p = B Find the distance travelled by the cylinder on incline

iya

before it starts slipping.

Kar

Two men, each of mass 75 kg, stand on the rim of a horizontal large disc, diametrically opposite toeach o
other. The disc has a mass 450 kg and is free to rotate about its axis. Each man simultaneously start along &
the rim clockwise with the same speed and reaches their original starting points on the disc. Find the 'S
angle turned through by the disc with respect to the ground.

A solid sphere of radius 3R, a solid disc of radius 2R and a ring of radius R (all are of mass m) roll down
arough inclined plane. Their acclerations are a,b and ¢ respectively. Find the ratio of a/b and b/c.

A uniform disc of radius 1Imand mass 2kg is mounted on an axle supported on fixed frictionless bearings.
A light cord is wrapped around the rim of the disc and a mass of 1kg is tied to the free end. If itis 5
released from rest, then find the tension in the cord.

asses, Maths : S

eko

A uniformdisc of mass mand radius R rotates about a fixed vertical axis passing through its centre with —
angular velocity o. A particle of same mass m and having velocity 2oR towards centre of the disc
collides with the disc moving horizontally and sticks to its rim. Find

the angular velocity of the disc. (b) the impulse on the particle due to disc.

the impulse on the disc due to hinge.
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for a time interval of t seconds. Ifaand b are the radii of the inner and the outer
circumference (a <b), then find the ratio of work done by the person in the two
cases shown inthe figure is W /W,

' Vi Tutorial .Matl h
f SagtonolToeps Packates & eambyVidsp Tuorils oprnuasgys.
F F

Case [ Case II
Asolid sphere of mass mand radius R is placed on a smooth horizontal surface. A sudden blow is given
horizontally to the sphere at a height h = 4R/5 above the centre line. I I is the impulse of the blow then find
the minimum time after which the highest point B will touch the ground

the displacement of the centre of mass during this internal.

page 3

A uniform ball of radius R rolls without slipping between two rails such that the horizontal distance isd
between two contact points of the rail to the ball. If R=10cm, d=16cm and the angular velocity is _;
5rad/s then find the velocity of centre of mass of the ball.

8881

A cylinder of mass M and radius R is resting on a horizontal platform (which is parallel to the x-yg
plane) with its axis fixed along the y axis and free to rotate about its axis . The platformis givena
motion in the x-direction given by x=A cos(wt). There is no slipping between the cylinder and &
platform. Find the maximum torque acting on the cylinder during its motion. ©

The door of an automobile is openand perpendicular to the body. The automobile starts with an acceleration g
of 2 ft/sec?, and the width of the door is 30 inches. Treat the door as a uniform rectangle, and neglect i~

friction to find the speed of its outside edge as seen by the driver when the door closes. 8

(o]
Abit of mud stuck to a bicycle’s front wheel of radius r detaches and is flung horizontally forward when &3

it is at the top of thewheel. The bicycle is moying forward at a speed v and it is relling without slipping. &
Find the horizontal distance travelled by the mud after detaching from the wheel.

[¢))
On a smooth table two particles of mass m each, travelling with a velocity v, in Vol,m é
opposite directions, strike the.ends of a.rigid massless rod of length I, kept ', l oo
perpendicular to their velocity: The particles stick to the rod after the collisionFind | E
the tension in rod during subsequent motion. Vodm o
Aslender bar AB is supported in a horizontal position as in figure. At what distance u[u E 2
x fromthe hinge Ashould the vertical string DE be attached to the barinorder ¢—s 1 D
that, when it is cut, there will be no immediate change in the reaction at A. S — R Py

Asolid spherical ball which rests inequilibrium at the interior bottom of a fixed spherical globeis perfectly o
rough. the ball is struck a horizontal blow of such magnitude that the initial speed of its centre is v. Prove 23
that, if v lies between (10 dg/7)"? and (27 dg/7)"?, the ball will leave the globe, d being the difference .g
between the radii of the ball and globe.

Ka

Aforce of constant magnitude F starts acting on a uniformrod AB in gravity free space at the end Aof &
the rod. The force always remains perpendicular to the rod, even as it moves. The mass of the rod isM §’

and its length L. Then, find the value of the dot product F .3 , at any later time(where &, isacceleration @

of pointA.) o

A solid uniform sphere of radius R and mass M rolls without slipping o, §

with angular velocity e, when it encounters a step of height 0.4 R. Find g

the angular velocity immediately after inelastic impact with the rough step. h 7

TITTTTTTTTTTTTTTTTTTTTTTITITITITTTT7T (O

EXERCISE-II )

A uniform plate of mass m s suspended Pin spgpert Lcﬁu ol Lﬁg | u?'/ g

in each of the ways shown. For each A vyl e forinesg

case determine immediately after the (e (e (,Z)C

connection at B has been released ; e i — —

the angular acceleration of the plate. @ Ty (ii) (iii)

the acceleration of its mass center. X
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Q.2 The disk shown hasweight 10 kg. Cylinder Aand block B 10cm_10kg =
are attached to cords that are wrapped on the pulley as skg
shown. The coefficient of kinetic friction between block B oo T
and the surface is 0.25. Knowing that the system is released
fromrest in the position shown, determine A
the velocity of cylinder A as it strikes the ground. 10ke
the total distance that block B moves before coming to rest. I'm

—N N
KSR

page 4

A bar of mass mis held as shown between 4 disks, each of
mass m’ & radius r =75 mm Determine the acceleration of the
bar immediately after it has been released from rest, knowing
that the normal forces exerted on the disks are sufficient to
prevent any slipping and assuming that ;

m=5kgand m' =2Kkg.

the mass m'’ of the disks is negligible. @ (i)
the mass mof the bar is negligible.

©
w

>
>

w
o]
0 98930 58881.

NN TN
PEZE

Show that, if a uniform heavy right circular cylinder of radius a be rotated about
its axis, and laid gently ontwo rough horizontal rails at the same leveland distant
2a sinow apart so that the axis of the cylinder is parallel to the rails, the cylinder
will remain in contact with both rails if the coefficient of friction p <tan a, but
will initially rise on'one rail if 1 > tana.. 2a sina

0903903 7779,

©
ol

A diwali cracker known assudarashan chakra works on the principle of thrust . Consider such a toy -
the centre of which is hinged. The initial mass of the toy isM,, and radius is R . The toyis in the shape of 2
aspiral theturns ofwhich are veryclose (it can be assumed as adisc). The gases are ejected tangentially £
from the end of the toy with aconstant velocity u relative to the toy. Find the angular velocity of the toy =
when mass remains half.

O
o

A uniform thin rod with a mass M =.0.60 kg and a length 0f0.30 m
standson the edge of a frictionless table as shown in the figure. The rod
is struck , a horizontal impulse blow at-a point 0.20 m above the table
top, driving the rod directly offthe table. Determine the orientation of
the rod and the position ofits C.M. 1's after the blow is struck. (g = 9.8 m/s?)

©
\‘

Three particles A, B, C of mass m each are joined to each other by A

massless rigid rods to form an equilateral triangle of side a. Another

particle of mass m hits B with a velocity v, directed along BC as

shown. The colliding particle stops immediately after impact .

Calculate the time required by the triangle ABC to complete m Vo

half-revolution in its subsequent motion. o~ B ¢
What is the net displacement of point B during this interval ?

IS
N

—~
O 3
(00]

passing through hinge P as in figure . First it is taken aside such that it
becomes horizontal and then released . At the lowest point the rod hits the S
block B of mass mand stops . Find the ratio of masses such that the block B
B completes the circle. Neglect any friction.

A rod of length R and mass M is free to rotate about a horizontal axis /
R

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhop

©
©

Auniform rod AB is bent in the shape of an arc of circle. Determine the
angular acceleration of the rod immediately after it is released fromrest and
show that it is independent of 3.

FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag.com
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Assume that the centre of mass ofa girl crouching in a light swing has been raised to 1.2m. The girl has
her centre of mass is 3.7m from the pivot of the swing while she is in the crouched position. The swing is
released from rest and at the bottom of the arc the girl stands up instantaneously, thus raising her centre
of mass 0.6m. Find the height of her centre of mass at the top of the arc.

iform ballofradius R rollsw ithoutslipping betw een tw o rails such thatthe horizontal i

etw een the tw o contactpoints ofthe railto the ball. (a) Show thatatan

d2
moasstsgivan as Vg =04|RP——
4

Discuss the above expression in the limits d=0 and d=2R. (b) For a uniform ball starting from rest and

page 5

81.

. . . i . . - 10gh . .
decending a vertical distance h while rolling without slipping downaramp, v, =,/Tg , Ifthe ramp is %

098930

replaced with two rails, show that : v =

A hollow sphere is released from the top of a movable wedge as shown in the
figure. There is no friction between the wedge and the ground. There is sufficient
friction between sphere and wedge to provide purerolling of sphere. Find the

velocity of centre of sphere w.r.t. ground-just before it leaves the wedge hlk
horizontally.(Assume masses of the wedge and sphere are equal &h>> R the m O
radiUSOfSphere) T TITTTT \ﬁ\\

hone : 0 903 903 7779,

A smallring of mass m is threaded on a-horizontal smooth rod which is rotating about its end with o
constant angular velocity o, The ringiis initially located at the axis of rotation. When the distance of the '©
ring from the axis becomes r, then-find the power required to rotate the system with same angular 2
velocity.

r, B

ArodAC of length L and mass m iskept on a horizontal smooth plane. It is free to rotate and move. A U)
particle of same mass m moving with velocityv strikes rod at point B which is at a distance L/4 from mid <
point making angle 37° with the rod.. The collision is elastic. After collision find A B C
the angular velocity of the rod. e NG
the distance which centre of the rod will travel in the time in which it makes half rotation.

the impulse of the impact force.

A 20 kg cabinet is mounted on small casters that allow it to move freely G
(u=0) onthe floor. Ifa 100 N force is applied as shown, determine F i
the acceleration of the cabinet, T E] 0.9m
the range of values of h for which the cabinet will not tip. |
“o6m

List of recommended questions from I.E. lrodov.
1.51to 1.54,1.58, 1.187, 1.188, 1.190, 1.192, 1.193, 1.199,
1.234, 1.237, 1.241, 1.245, 1.248, 1.249, 1.251, 1.255 to 1.264,
1.266, 1.270 to 1.279

Teko Classes, Maths : Suhag R. Kariya (S. R
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EXERCISE-III

Two point masses of 0.3kg and 0.7kg are fixed at the ends of a rod which is of length 1.4m and of
negligible mass. The rod is set rotating about an axis perpendicular to its length with a uniform angular
speed. The point on the rod through which the axis should pass in order that the work required for
rotation of the rod is minimumis located at a distance of [JEE'95]

(A) 0.42 fromthe mass of 0.3kg (B) 0.70 m from the mass of 0.7kg

(C) 0.98m from the mass of 0.3kg (D) 0.98m from the mass of 0.7kg

page 6

Arectangular rigid fixed block has a long horizontal edge. Asolid homogeneous
cylinder of radius R is placed horizontally at rest with its length parallel to the
edge such that the axis of the cylinder and the edge of the block are in the same
vertical plane as shwon in figure. there is sufficient friction present at the edge so
that a very small displacement cause the cylinder to roll of the edge without
slipping. Determine

the angle 0 . through which the cylinder rotates before it leaves contact with the edge
the speed ofthe centre of mass of the cylinder before leaving contact with the edge, and

the ratio of the translational to rotational kinetic energies of the cylinder when its centre of mass is in

0 98930 58881.

horizontal line with the edge. [JEE'95]

A mass m moving with a constant velocity along a line parallel to the x axis, away from the origin. Its
angular momentum with respect to the origin. [JEE'97]
(A)is zero (B) remains constant

(C) goes.on increasing (D) goes ondecreasing

A uniformdisk of mass mand radius Ris rolling up a rough inclined plane which makes an angle of 30°
with the horizontal. If the coefficient of static and kinetic friction are each equal to u and the only forces
acting are gravitational and frictional, thenthe magnitude of the frictional force actingonthe dskis
and itsdirectionis ___ (write up or down) the inclined plane. [JEE'97]

. K. Sir), Bhopal Phone : 0 903 903 7779,

A uniform disk of mass mand radius R.is projected horizontally with velocity v, ona rough horizontal ﬂf
floor so that it starts off with a purely sliding motion at t=0. After t seconds it acquires a purely rolling 2
motion as shown in figure.

Calculate the velocity of the centre of mass of the disk at t, v

Assuming the coefficient of friction to be p calculate t,. Also calculate g @‘
the work done by the frictional force as a function of time and the total
work done by it over a time t much longer than t,. [JEE'97]

: Suhag R. Kariya (S

Two thin circular disks of mass 2kg and radius 10cm each are joined by a rigid massless rod of length «
20cm. The axis of the rod is along the perpendicular to the planes of the disks through their centre. The
object is kept on a truck in such a way that the axis of the object is horizontal and perpendicular to the "
direction of motion of the truck. Its friction with the floor of the truck is large enough so that the object 3
can roll on the truck without slipping. Take x-axis as the direction of motion of the truck and z -axis as the @
vertically upwards direction. If the truck has an acceleration of 9m/s? calculate :

the force of friction on each disk

The magnitude and the direction of the frictional torque acting on each disk ®=@
about the centre of mass O of the object. Express the torque in the vector form ©

of unit vectors in the x-y and z directions. [JEE'97] 20cm

s, Math

Teko C
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Arod of weight w is supported by two parallel knife edges A and B is in equilibrium in a horizontal
position. The knives are at a distance d from each other. The centre of mass ofthe rod is at a distance x
fromA. The normal reactiononAis___andonBis [JEE'97]

A symmetric lamina of mass M consists of a square shape witha semicircular
section over each of the edge of the square as in fig. The side of the square is 2a.

The moment of inertia of the lamina about an axis through its centre of mass and
perpendicular to the plane is 1.6Ma2 The moment of inertia of the lamina about

the tangent AB in the plane of lamina is [JEE'97]

page 7

Let I be the moment of inertia of a uniform square plate about an axis AB that passes through its centre and §
is parallel to two of its sides. CD is a line in the plane of the plate that passes through the centre of the plate %3
and makes an angle 6 with AB. The moment of inertia of the plate about the axis CD is then equal to

A) | (B) Isin*0 (C) Icos®0 (D) Icos?(6/2) [JEE' 98]

098930

Thetorque T onabody about a given point is found to be equal to A x [ where A isaconstant vector
and L is the angular momentum of the body about that point. Fromthisit follows that [JEE' 98]

(A) dE/dt is perpendicular to | at all instants of time

(B) the components of [ inthe direction of A does not change with time

(C) the magnitude of _ does not change with-time

(D) L does not change with time

Auniform<circular.disc has radius R and mass m. Aparticle also of mass m is fixed
at apoint A on the wedge of the disc as infig. The disc can rotate freelyabouta
fixed horizontal chord PQ that isat a distance R/4 from the centre C of the disc.
The line AC is perpendicular to PQ: Initially the disc is held wvertical with the point
Aat its highest position. It is then allowed to fall so that it starts rotating about PQ.
Find the linear speed of the particle at it reaches its-lowest position. - [JEE' 98]

A cubical block of side a is movingwith velocity v ona horizontal smooth

plane as shown. It hits a-ridge at point O. The angular speed of the —

block after it hits O Is: N
(A) 3v/da (B) 3v/2a TTTTTTTITITITITTITITIT
(C) Vav/+2a (D) zero [JEE' 99]

Asmooth sphere A is moving on a frictionless horizontal plane with angular speed w and centre of mass
velocity v. It collides elastically and head on with an identical sphere B at rest. Neglect frictioneverywhere.

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779,

After the collision, their angularspeeds are o, and w,, respectively. Then [JEE'99]
(A) o, <oy, (B) o, = o Qo,=n (D) o=

Adisc of mass M and radius R is rolling with angular speed w on a y

horizontal as shown. The magnitude of angular momentum of the disc m

about the origin O is: [JEE'99] v

(A) (L/2)MR%*w» (B) MR?w o

(C) (3/2)MR%w» (D) 2MR%w ¥

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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Q.15 Aman pushes a cylinder of mass m with the help of a plank of mass E, my

m, as shown. There is no slipping at any contact. The horizontal m,
component of the force applied by the man is F. Find
the accelerations of the plank and the center of mass of the cylinder, and
the magnitudes and directions of frictional forces at contact points. [JEE'99]

N N
KSR

[
»

A cubical block of side L rests on a rough horizontal surface with coefficient of

friction w. Ahorizontal force F is applied on the block as shown. If the coefficient £,
of frictionis sufficiently high so that the block does not slide before toppling, the [L
minimum force required to topple the block is: [JEE'(Scr)’2000]

(A) infinitesimal (B) mg/4 (C)mg/2 (D) mg(1-p)

page 8

Q.17 Athinwire of length L and uniform linear mass density p is bent into a
circular loop with centre at O as shown. The moment of inertia of the
loop about the axis XX is: [JEE'(Scr)’2000]
(A) pL3/8r? (B) pL3¥/16m? (C) 5pL%/16m? (D) 3pL3/8n?

0 98930 58881.

Q.18 Anequilateral triangle ABC formed from a uniformwire has two small identical a4
beads initially located at AO. Then, the beads are released from rest AL
simultaneously and allowed to slide down, one along AB and the other AC 2 AN l
as shown. Neglecting frictional effects, the quantities that are conserved as
the beads slide down, are: [JEE'(Scr)*2000]
(A) angula velocity and total energty (kinetic and potential)

(B) total angular momentumand totalenergy
(C) angular velocity and moment of inertiaabout the axis of rotaiton.
(D) total angular momentum and moment of inertia about the axis of rotation.

B 9] C

Q.19 Arod AB of mass M and length L is lying on a horizontal frictionless surface. Aparticle of mass m
travelling along the surface hits the end 'A“of the rod with a velocity v, inthe direction perpendicular to
AB. The collision is completely elastic. After.the collision the particle comes to rest.

(@  Findthe ratio m/M .
(b)  Apoint P onthe rod isat rest immediately after the collision. Find the distance AP.
(c)  Findthe linear speed of the point P at atime nL/(3v,) after the collision. [JEE' 2000]

Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779,

Q.20 Two heavy metallic plates are joined together at 90° to each other. A laminar sheet of mass 30 Kg is hinged o
at the line AB joining the two heavy metallic plates. The hinges are frictionless. The moment of inertia of the &
laminar sheet about an axis parallel to AB and passing through its centre of mass is 1.2 Kg-n?. Two rubber S
obstacles P and Q are fixed, one on each metallic plate at a distance 0.5 m from the line AB. This distance ?
is chosen so that the reaction due to the hinges on the laminar sheet is zero during the impact. Initially the £

laminar sheet hits one of the obstacles with an angular velocity 1 rad/s and turns back. If the impulse onthe §

sheet due to each obstacle is 6 N-s. A @

(@ Find the location of the centre of mass of the laminar sheet from AB. §

(b) At what angular velocity does the laminar sheet come back after the 8

first impact ? P 9

() After how many impacts, does the laminar sheet come to rest ? ©
[JEE' 2001]
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One quarter sector is cut from a uniform circular disc of radius R. This sector )
has mass M. It is made to rotate about a line perpendicular to its plane and ’
passing through the centre of the original disc. Its moment of inertia about the

axis of rotation is [JEE'(Scr)2001] <<>

(A) 5 MR? B) TMR? (©) MR (D) 2 MR?

page 9

Three particles A, B and C, each of mass m, are connected to each other by three
massless rigid rods to form a rigid, equilateral triangular body of side I. This body is
placed on a horizontal frictionless table (x-y plane) and is hinged to it at the point Aso
that it can move without friction about the vertical axis through A (see figure). The
body is set into rotational motion on the table about Awith a constant angular velocity w. E’)
Find the magnitude of the horizontal force exerted by the hinge on the body. Be— —»C G
At time T, when the side BC is parallel to the x-axis, a force F is applied on B along BC (as shown). &
Obtain the x-component and the y-component of the force exterted by the hinge on the body, immediately ©

0 58881.

after timeT. [JEE'2002]
A particle is moving in a horizontal uniform circular motion. The angular momentum of the particle is
conserved about the point : [JEE'(Scr)2003]

(A) Centre of the circle (B) Qutside the circle

(C) Inside the circle (D) Paint on circumference

Two particles each.of mass M are connected by a massless rod of length|. The rod

is lying.on the smoaoth sufrace. Ifone of the particle is given an impulse MV as shown

in the figure then angular velocity ofthe rod would be : [JEE'(Scr)2003]

(A) v/l (B) 2v/l ©)vr2 (D) None M

M

r), Bhopal Phone : 0 903 903 7779,

A discis rolling (without slipping) on a horizontal surface. Cis its centerand Q and P are two points 5
equidistant from C. Let V,, Vo and V- be the magnitude of velocities of points P, Q and C respectively,

then [JEE' 2004 (Scn)]
(A) Vo> V>V, (B) Vo< Vc<V, @
1
(©)Vo=Va Ve=5 Vs (D) Vo< V>V,

A child is standing with folded hands at the center of a platform rotating about its central axis. The kinetic
energy of the system is K. The child now stretches his arms so that the moment of inertia of the system
doubles. The kinetic energy of the system now is [JEE' 2004 (Scn)]

(A) 2K (B) % (€) % (D) 4K

Ablock of mass m is held fixed against a wall by a applying a horizontal force F.

Teko Classes, Maths : Suhag R. Kariya (S. R.

Which of the following option is incorrect: 2a
(A) friction force = mg (B) Fwill not produce torque - a
(C) normal will not produce torque (D) normal reaction=F e

[JEE'2005 (Scr)]
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R
Adisc has mass 9m. A hole of radius 3 is cut from it as shown in the figure.

The moment of inertia of remaining part about an axis passing through the centre
'O’ of the disc and perpendicular to the plane of the disc is:

40 37

(A) 8 mR? (B) 4 mR? ©) ry mR? (D) ) mR? =
Q

[JEE'2005 (Scr)] g

A particle moves in circular path with decreasing speed. Which of the following is correct ~
(A) L isconstant (B) only direction of L is constant %
(C) acceleration a istowards the centre (D) itwill move in aspiral and finally reach the centre g
[JEE"2005 (Scr)] Y

>

o

Awooden log of mass M and length L is hinged by a frictionless nail at O. A
bullet of mass m strikes with velocity v and sticks to it. Find angular velocity of ML
the system immediately after the collision about O. e

[JEE 2005] v

A cylinder of mass m and radius R rolls down-an inclined plane of inclination 6. Calculate the linear
acceleration of the-axis of cylinder. [JEE 2005]

Two identical ladders, each of mass M and length L are resting onthe rough
horizontal surface as shown inthe figure. Ablock of mass mhangs from P, If the
system is inequilibrium, findthe magnitude and the direction of frictional force
atAand B.

[JEE 2005] A B

Sir), Bhopal Phone : 0 903 903 7779,

A solid sphere of mass M, radius R and having moment of inertia about an axis passing through the
centre of mass as I, is recast into.a disc of thickness t, whose moment of inertia about an axis passing
through its edge and perpendicular to its plane remains I. Then, radius of the disc will be 3

2R 2 4R R
O (B) R\/% © 75 (D) [JEE 2006]

A solid cylinder of mass m and radius r is rolling on a rough inclined plane of inclination . The coefficient
of friction between the cylinder and incline is . Then

(A) frictional force is always umg cos 6.

(B) friction is a dissipative force

(C) by decreasing 0, frictional force decreases

(D) friction opposes translation and supports rotation. [JEE 2006]

Aball moves over a fixed track as shown in the figure. From Ato B the ball rolls without slipping. Surface
BC is frictionless. K,, Kg and K. are Kinetic energies of the ball at A, B and C, respectively. Then

(A)hy>h; Kg> K A C
(B) ha>he i Ko>Ky hy s he
(C) hy=h.; Kg=K, O

(D) h,< he; Kg> K.

Teko Classes, Maths : Suhag R. Kariya (S
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ANSWER KEY
EXERCISE-I
28
Q.1 5m/s? Q.2 55 mis Q.3 % Q.4 2mg/3
; mu? sin® 6¢cos0 5 |2 7 217 kgl .
Q. 29 Q. Tox Q. g m?s, remains constant
8 2N o ¥ 10 n A
Q Qo Q10 3 QL
12 a_b and b_4 13 5N
Q b 14 c 3 Q
Q.14 (a) w/3, (h) gmmR,(c)@mmR Q.15  ay?
Q.16 (@)t=———: (b)s “R Q.17 0.3ms Q.18 (1/2)MRA&?
Q.19 15 ftisec Q20 f16r?/ Q.21 2mvy
g |
5w
Q.22 213 Q.24 4FYM Q.25 70
EXERCISE-II

()(a) % (ew) (b)=03. (i + 27) g (ii) (2) 249/17 ¢ (cw) (b) 12¢/17.4 (iii) (a) 2.4 alc(cw) (b) 0.5g 4

150
Q2 (@) 7z ms () % m._ Q3 ()(a)59/94 (b)g ¥ (c)O (ii)(a) 113—79 OFMC! 2—3? v
Q5 w= %“(\/E -1

©
o

200
[10, —4.75 m] w.r.t. initial position of lower end of rod, 3 rad with upward vertical

. barn M—
Q7 (i) t= v (u)s_E 1+(2n+[) Q.8 m—\/ﬁ Q9 g/2b
Q.10 23m Q.12 nggh Q.13 2mwr
Q.14 ()%% (b)— ()24—"'\/ Q.15 (a)5m/s2—, (b) 0.3<h<15m
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EXERCISE-III
Q.1 Q.2 (a)6,=cos™(4/7), (b)v=,4/7TgR,(c) K;/Kg =6
Q.3 Q.4  Mgsin6/3,up
1 1
Q.5 (i) 2vy/3, (i)t=vy/3ug, W= E[3umgzt2—2umgtv0] (t<t), W=- Emvo2 (t>t)
Q.6. 6N,-0.6j+0.6k Q.7 w(d—x)/d,wx/d Q.8 4.8Ma’
Q9 A Q.10 A/B,C Q11 v=,5R Q12 A
Q.13 C Q14 C
4F 8F 3m,F m,F
QL5 a= (3m; +8m,) a,= (3m; +8m,)" f,= (3m; +8m,) f,= (3m; +8m,)
Q.16 C Q.17 D Q.18 B

m 1 oL v,
Q.19 (a)mzz; (b) x = ?;(C) o2

Q.20 (a)1=0.1m; (b) w' =1rad/s; (c) laminar sheet willnever come to rest

Q21 A Q.22 (a) \/3amw?l (b) F =F/4, F, = J3amo?l
Q.23 A Q24 A Q.25 A Q26 B Q.27 C
3mv
Q.28 B Q.29 B Q30 o= m
Q3la, . = 2gsin® Q.32 f:(M+m)g@
axIs 3 2
Q33 A Q34 CD Q.35 AB
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