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Q1.

Q3.

Q4.

A small sphere of mass 1 kg is rolling without slipping with linear speed v = /%0
m/sec. Find the linear speed at C in m/sec ?
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A ball of radius-r rells inside a-hemispherical shell of.radius R./It is released from rest
from point A asishewntin.figure. the normal-force between the ball and the shell in
position B is:

(m-=mass of ball)

(a) =mg (b) Zmg () Zmg (d) ~mg

A solid sphere, a ring and a disc all having same mass and radius are placed at the top
of an incline and released. The friction coefficient between the objects and the incline
are same but not sufficient to allow pure rolling. the smallest kinetic energy at the
bottom of the incline will be achieved by:

(a) the solid sphere

(b) the ring

(c) the disc

(d) an will achieve the same kinetic energy

A solid sphere and a hollow sphere of equal mass and radius are placed over a rough
horizontal surface after rotating it about its mass centre with same angular velocity
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Q5.

Q6.

Q7.

Q8.

Qo.

Q 10.
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o. Once the pure rolling starts let vi and v be the linear speeds of centres of mass.
Then:

@vi=wv2 (b) vi>v2

(C)vi<ve (d) data is insufficient

A billiard ball is hit by a cue at a height h above the centre. It acquires a linear
velocity vo. Mass of the ball is m and radius is r. The angular velocity wo acquired by
the ball is:

2voh 5voh 2vo12 vor?2
@2k () CE= (d) 52

Two particles of equal mass m at A and B are connected by a rigid light rod AB, lying
on a smooth horizontal table. An impulse J is applied at A in the plane of the table and
perpendicular at AB. Then the velocity of particle at A is:

@ 5 OF © (d) zero

An impulse J is applied on a ring of mass m along a line-passing through its centre O.
The ring is placed on a rough horizontal surface; The!linearvelocity of centre of ring
once it starts rolling without slipping is:

(@ J/m (b) J/2m (c) H4m (d) J/3m

A uniferm sphere-of radius it is placed-on a'rough_horizontal source and given a linear
velacity. V, and angular velocity woas'shown.The sphere comes to rest after moving
some)distance to the right it blows that:

(@) vo = woR (b) 2vo = 5woR
(c) 5vo = 2moR (d) 2vo = ®oR

A uniform rod of mass m and length 2a lies at rest on a smooth horizontal table. A
perfectly elastic particle of same mass m, moving with speed v on the table in a
direction perpendicular to the rod, strikes one end of the rod. The kinetic energy
generated in the rod is:

(a) % mv? (b) i mv? (c) 235 mv? (d) None

A disc of mass M and radius R is rolling with angular speed w on a horizontal plane
as shown. The magnitude of angular momentum of the disc about the origin O is:
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Q11.

Q 12.

Q 13.

Q 14.
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© (3) MR?w (d) 2 MR? &

A uniform rod of length I rotating with an angular velocity w, while its centre moves
with linear velocity v :("{. If the end A of the rod is suddenly fixed, the angular velocity
of the rod will be:

B

_¢> >\/

0} 5

A
(a) Sw (b)5 ©% (d)=

A ball rolls without slipping.-The radius of gyration-of the ball about an axis passing
through-its-centre-of mass'K. If radius of the ball-be R, then the fraction of total energy

associated with its rotational energy-will be

K% K? R? K%+R?
(@) = (b) =z @z (d) —z

A'sphere rolls without sliding)on’ a rough inclined plane (only mg and contact forces
are acting on the body).. The-angular momentum of the body:

(a) about-centre’is.conserved

(b) is conserved-about the point of contact

(c) is conserved about a point whose distance from the inclined plane is greater than the
radius of the sphere

(d) is not conserved about any point.

A solid sphere rolls without slipping along the track shown in figure. The sphere starts
from rest from a height h above the bottom of a loop of radius R which is much larger
than the radius of the sphere r. The minimum value of h for the sphere to complete the
loop is
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Q 15.

Q 16.
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(@) 2.1R (0)2.3 R (©)2.7R (d)2.5R

A ring of mass m and radius R has three particles attached to the ring as shown in the
figure. The centre of the ring has a speed vo. The kinetic energy of the system is :
(Slipping is absent).

(a) 6 mvo? (b) 12mve? (c) 4mvi? (d) 8mvo?

In the figure shown mass of both, the spherical body and block is'm. Moment of inertia
of the spherical body about centre of mass is 2mR?  The spherical body rolls on the
horizontal surface. There is no slipping at any surfaces in contact. The ratio of kinetic
energy of the spherical body to that of block is

(a) 3/4 (b)y1/3 (c)2/3 (d) 1/2
Answer Key
Q.la Q.2c Q.3b Q.4c Q5b
Q6b Q.7b Q8c Q9c |Q.10c
Q.lilc Q.12b Q.13¢c Q.l4c |Q.15a
Q.16¢
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Q1) A small sphere of mass 1 kg is rolling without slippin@ear sp?‘(}g V=

@ m/sec. Find the linear speed at C in m/sec ? E X




Q2) A ball of radius r rolls inside a hemispherical shell of radl R. It is released
from rest from point A as shown in figure. the normal ween the ball and
the shell in position B is: Q&

(m = mass of ball)

oy (R-¥) = —‘a

(K— ﬂ




Q3) A solid sphere@and a disc all having same mas
the top of an incline and released. The friction coe%g

and the incline are same but not sufficient to
Kinetic energy at the bottom of the @nh?qmn

adlus are placed at
tween the objects
rolling. the smallest

d by: =
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Q4) A salid sphere and a hollow sphere of equal mass and radl are placed over a
rough horizontal surface after rotating it about its mass t same angular

velocity m,. Once the pure rolling starts let v, and v peeds of centres
of mass. Then;

A —
N= \QO \/"D




Q5) A billiard ball is hit by a cue at a height h above the centre.\It acquires a linear
velocity v,. Mass of the ball is m and radius is r. The ang%& ity o, acquired

he ball 1s: T =
—
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Igid light rod AB,
lying on a smooth horizontal table. An impulse J is applied\at A in-the plane of the

Q6) Two particles of equal mass m at A and B are connecte
table and perpendicular at AB. Then the velocity:c ga

_ "oh



Q7) An impulse J is applied on a ring of mass m along a_ hi ‘6‘“@%’@@; through its
centre O. The ring Is placed on a rough horizontal s gﬁ%\ Tinear velocity of
centre of ring once it starts rolling without slipping i > \
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Q8) A uniform sphere of radius it Is placed on a rough h
linear velocity V,, and angular velocity o, as shown,T
moving some distance to the right it blows that
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Q9) A uniform rod of mass m and length 2a lies at rest on K%;&T horizontal table.

A perfectly elastic particle of same mass m, moving wit n the table in a
direction perpendicular to the rod, strikes one end 0 Kinetic energy
generated in the rod is: N Ve t
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Q10) A disc of mass M and radius R is rolling with angu@w on a horizontal
i

plane as shown. The magnitude of angular momentum.o sc-about the origin O

A . //\
AN

) )
/

t
N
7

IS: \
L
i % 1 \\
— vt o A \;v
LU ) \ T/

/]
— L0
i,
\\ A . \/
N -df’r’ (7 : )
/ﬁ\\ T ‘ 8

— _Z__M g(\
2 N
1 “ AN . “ N
(@) (—) MR*w ) \\%@ O)MRY e
2 /\ N: ;/«’; N \\W\\) S



moves with linear velocity v = —? If the end A of the rod fixed, the

angular velocity of the rod will be:
Lg = Cov‘ﬁ“'%'\‘ %

Q11) A uniform rod of length | rotatlng with an angular vel% while its centre




total energy associated with its rotational energy
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Q12) A ball rolls without slipping. The radius of gyratlo 0 Il about an axis
passing through its centre of mass K. If radius of th the fraction of




Q13) A sphere rolls without sliding on a rough inclined @1 mg and contact
forces are acting on the body). The angul?r mome t 3
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Q14) A solid sphere rolls without slipping along the track s In figure. The
sphere starts from rest from a height h above the bottom% f radius R which

IS much larger than the radius of the sphere r. The minimu ue of h for the
sphere to complete the loop i< ¥ << ~
BE (
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Q15) Aring of mass m and radius R has three particles atta

ned to the ring as shown
In the figure. The centre of the ring has a speed v,. The ic-energy of the system

IS : (Slipping Is absent).
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Q16) In the figure shown mass of both, the spherical body and block is m.
Moment of inertia of the spherical body about centre of %ZmR2 The

spherical body rolls on the horizontal surface. There IS, g at any
surfaces In contact. The ratio of kinetic energy I@ body to that of
=3y /“‘N‘ N
b Lo (K \/f"}‘(wo Ve z

ofs @ 2

(d) 1/2
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