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Q1. Arrigid uniform circular disc rolls without slipping on a horizontal surface with
uniform speed along the positive x—direction as shown. AC and BD are the two
diameters and at the instant shown in diagram AC is horizontal and BD is vertical
then choose the correct options at the instant shown. (O : centre of the disc)

(a) Sector BOC has greater kinetic.energy than sector COD

(b) Sector ABC has-greater kinetic energy than sector ADC

(c) Sector BOC:has same kinetic energy as sector AOB

(d) Sector BOC\has same kinetic energy as sector AOD with respect to the centre of
massframe-of disc

Q 2. ‘Censider.auniform disc of mass'‘m’ peérforming pure rolling with velocity ‘v’ on a
fixed rough surface

g Hpperhalf

[oweer bhalf

(a) Kinetic energy of upper half will be % mv?
(b) Kinetic energy of upper half will be less than g mv?
(c) Kinetic energy of upper half will be more than % mv?

(d) Kinetic energy of upper half will be more than % mv?

Q3. Arrod of length 1m is sliding in a corner as shown. At an instant when the rod makes
an angle of 60° with the horizontal plane, the velocity of point A on the rod is 1m/s.
The angular velocity of the rod at this instant is :
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Q4.

Q5.

Q6.

Q7.
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A

D

(a) 2 rad/s (b) 1.5 rad/s (c) 0.5 rad/s (d) 0.75 rad/s

A rod of length | is given two velocities v1 and vz in opposite directions at its two ends
at right angles to the length. The distance of the instantaneous axis of rotation from v
is:

(a) zero (b) 21 (c) 2 (@) 12

(2R V1tV

A spool of wire rests on a horizontal surface as shown.in figure. As the wire is pulled,
the spool does not slip at contact point P. On separate trials, each one of the forces F,
F2, Fz and F4 is applied to the spool. For each one of these forces the spool :

. P .
(a) wilkrotate anticlockwise if F1 is applied
(b).wil net-rotate if F» is applied
(c)will rotate anticlockwise if F3 is applied
(d)'will rotate clockwise if F4 is applied

The end B of the'rod~AB which makes angle 6 with the floor is being pulled with, a
constant velocity ,.as shown. The length of the rod is |. At the instant when 6 = 37°:

Y
At\
Ny
G} 8 x

(a) velocity of end A is g Vo downwards

(b) angular velocity of rod is EUTO
(c) angular velocity of rod is constant
(d) velocity of end A is constant

A disc is rolling on ground. Velocity of its centre is v. its surface is divided in to two
parts. All points in first part have speed less than v , area of this part is A; . In second
part all points have speed greater than v, area of this part is A, . then
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(@ A, >4,

(b) A1 <A,

(©)A; = _Az o _ _
(d) Data is not sufficient to decide the relation

Q8. Theend B of the rod AB which makes angle 6 with the floor is being pulled with, a
constant velocity v, as shown. The length of the rod is I. instantaneous speed of
centre of rod at is 6 = 30° is

¥
A
@ Yo
0 8 X
(a) 2 ()2
(©) v, (d) None of these

Q9. Arring of mass m and radius R has three particles attached to the ring as;shown injthe
figure. Ring is released on sufficiently rough-haorizontal surface from position shown.
Initial acceleration of centre of ring is
(@yof3 (b)-g/4 (c) g/6 (d) g/12

Q 10. A sphere of radjus-R-is'moving on ground. Ratio of velocity of its centre and its
angular velocity is.greater than R. if d is distance of axis of instantaneous rotation
from centre of sphere, then
(@ d>R (b)d<R
(c)d=R (d) None of these

Answer Key
Qlab,c,d |Q.2cC Q.3a Q4c Q5Db,c
Q.6a,b Q.7b QS8c Q.9d Q.10a
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Q1) Arigid uniform circular disc rolls without sllpplng on a ho%%)ntal surface with

uniform speed along the positive x—direction as shown 1C are the two
diameters and at the instant shown in diagram AC |s and BD is vertical

then choose the correct options at the mstant sh of the dISC)
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Sector BOC has gr” ter inetic ¢ energyih@ FCOD
e

ector ABC ((((( metlc ene/ ctor ADC
(e)ySector QG: §\sé}me Kineti n\rgyﬁs\)sector AOB 1
\_(d).Sector BOC has same kcrr( i& er/ gy as sector AOD with respect to the

centre of mass frame o sc\fg """"""""
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Q2) Consider a uniform disc of mass ‘m’ performing pu @ith velocity v’
on a fixed rough surface %

(1A KE = iémfl) h $% per half

—

KE of uppsv F@ iy
(a) Kinetic ene lg %gghalf will-be

(b) Kineti% pper h%fh/@% ess than % mv?

\_(c}Kinetic energy of %@ 11l be more than % mv?

(d) Kinetic ener@@p half will be more than z mv?
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Q3) Arod of length 1m is sliding in a corner as shown nt When the rod

makes an angle of 60° with the horizontal plane, the v o | nt Aon the rod Is

1m/s. The angular velocity of the rod at this inst |
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Q4) Arod of length I Is given two velocities v, and v, In Irections at its

two ends at right angles to the length. The dlstance he eous axis of
rotation from v, is: V2

RN
A0V ® %

(d) 1/2




Q5) A spool of wire rests on a horizontal surface as shown m\t re. As the wire Is
pulled, the spool does not slip at contact point P. On sep s each one of the
forces F., F,, F;and F, is applied to the spool. For eiﬁ?/\.é hese forces the spool
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Q6) The end B of the rod AB which makes angle 6 with IS being pulled
with, a constant velocity v, as shown The Iength of the the instant when
0=237°:

D
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Q7) Adisc is rolling on ground. Velocity of its centre |s ce is divided into
two parts. All points in first part have speed less tha ispartis A; . In
second part all points have speed greater than V, e tis A, . then
//;\
% )
(a) A1 > Az

1 \\/ =2 ’
S
(d) Data is n @E e the relation
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Q8) The end B of the rod AB which makes angle 6 With IS being pulled
with, a constant velocity v, as shown. The Iength of tantaneous speed
of centre of rod at is 0 = 300 is

o= 3/, Y
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(d) None 0 ese —
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In the figure. Ring Is released on sufficiently rough urface from position
shown. Initial acceleration of centre of ring is

Q9) Aring of mass m and radius R has three particles atl%ﬁg%{ he ring as shown

7“‘97\ R = (mﬁ + 2R -rbi\m'% + MM} )ﬂpﬁ /"x\k:/}
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from centre of sphere then

Q10) A sphere of radius R 1s moving on ground. Ratio of-vel of Its centre and
Its angular velocity is greater than R. if d Is dlstanceﬁ ntaneous rotation

(b)d< /%K,
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