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Q1. A uniform cylinder of radius R is spinned with angular velocity o about its axis and
then placed into a corner. The coefficient of friction between cylinder and planes is .
The number of turns taken by cylinder before stopping is given by

'f

( ) R(1+ ww? ( )R(1+u Yw?
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Q2. Asolideylinderof radius R is spinned-and then placed on an incline having
coefficient of friction u = tanf. The cylinder\continues to spin without falling for time

Rwo Rwo Rwo ( ) ZR(I)O
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Q3. A uniform rod of mass in and length I is suspended by means of two light inextensible
strings as shown in figure. Tension in one string immediately after the other string is

cut is:
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Q4.

Q5.

Q6.

Q7.
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() =7 (b) 2 mg (©) =2 (d) mg

A spring wrapped on a wheel of MOI 0.2 kg m? and radius 10 cm over a light pulley
to support a block of mass 2 kg as shown in fig. Find the acceleration of the block.
L LA

‘ @ 10 em
2kg

(a) 0.89 ms™ (b) 1.12 ms™ (c) 0.69 ms (d) None

Two men support a uniform horizontal beam at its two ends. If-one of them suddenly
lets go, the force exerted by the beam on the other man will

(a) remain unaffected.

(b) increase.

(c) decrease.

(d) become unequal to the force exerted by him on'the beam.

In the figure, the blocks have unequal masses.m1 and mz (mz >my). mz has-adownward
acceleration a. The pulley P-has a radius r,-and some mass. The string does not slip on
the pulley.

mq% lﬂ

(a) The two sections’of the string have unequal tensions.
(b) The'two blocks have accelerations of equal magnitude.
(c) The angular acceleration of P is air.

(d)a< (u) g.

mqi+m,

A uniform cylinder of radius R and mass M can rotate freely about a stationary
horizontal axis O as shown in figure. A thin cord of length | and mass m is wound on
the cylinder in a single layer. Find the angular acceleration of the cylinder as a
function of the length x of the hanging part of the cord. The wound part of the cord is
supposed to have its centre of gravity on the cylinder axis.
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Q8.

Qo.

Q 10.

Physicsaholics

gz

<

e = = X = ]

T
la
m'g
2mgx 4mgx
(@) (2m+M)R (b) (2m+M)R
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A string is wrapped several times round a solid cylinder and then the end of the string
is held stationary while the cylinder is released from rest with an.initial motion. The
acceleration of the cylinder and tension in the string will be

T

mg
(a) 2g9/3 and mg/3 (b) g and mg/2
(c) g/3 and mg/2 (d) g/2-and ' mg/3

A uniform slender bar’ AB of mass m(is suspended-from two springs as shown. If
spring 2 hreaks,-determine the acceleration of point B at that instant.

@9 (b) 29
(c) g/2 (d) None of these

A uniform plate is hanging with the help of two strings as shown. Find angular
acceleration of plate just after breaking connection of spring at B ?
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(@) g/5¢ (b) 4g/5c¢ (c) 12g/5¢ (d) glc

Q 11. Inthe pulley system shown, if radii of the bigger and smaller pulley are 2 mand 1 m
respectively and the acceleration of block A is 5 m/s2 in the downward direction, then
the acceleration of block B will be:

A B
(a) 0 m/s? (b)'5 m/s? (c) 10 m/s? (d) 5/2 m/s?

Q 12. Arrigid equilateral-triangular frame made of three.identical thin rods (mass = m &
length ="1)is free to rotate smoothly in vertical plane; Frame is hinged at one of its
vertices H. Frame is released from-restfrom/the pesition shown in figure then select
correctatternative (s).

(a) Net initial torque about point H is % mgl

(b) Initial angular acceleration of the frame is g/l
(c) Initial force of hinge on the frame is 3 mg
(d) Initial force of hinge on the frame is v3mg

Comprehension (Q.13 to Q.14)
A thin uniform rod having mass m and length 4l is free to rotate about horizontal axis
passing through a point distant | from one of its end, as shown in figure. It is released,

from the horizontal position as shown:
14 3¢
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Q 13. What will be normal reaction due to hinge at the instant of release:

(a) mg (b) =2
(c) 22 (@) Yo
Q 14. Mark out the correct options:

(a) Angular acceleration about hinge at this instant is 37'—?

(b) Net torque about hinge at this instant will be Emg{’

(c) Net torque about hinge at this instant will be mgl

(d) None of these

Answer Key

Q.lb Q.2b Q.3c Q4a Q.5¢c
Q.6ab,c,d [Q.7a Q.8a Q.9d Q.10c
Q.11d Q.12a,b,d | Q.13 c Q.144a,c
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Q1) A uniform cylinder of radius R Is spinned with angu %&3// o about Its axis

and then placed into a corner. The coefficient of frlc 9 n-cylinder and
planes is 1. The number of turns taken by cyllnd p Ing IS glven by
/»ﬁx\\\ W\
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(c)
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Q2) A solid cylinder of radius R is spinned and then pla Incline having
coefficient of friction p = tan6. The cylinder continues.to ithout falling for
o (e /
\
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Q3) A uniform rod of mass in’and length 1 is suspenﬁ%\ eans of two light

Inextensible strings as shown in figure. Tensio ing“immediately after
the other string Is cut Is:

Lem = ICM"< \iﬁ_j% Ey
¥ N\ y
b'(jé:z B 7%3— B o = M3/4
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Q4) A spring wrapped on a wheel of MOI 0.2 kg m? and.ra cm over a light
pulley to support a block of mass 2 kg as shown in fig F% eleration of the
block.

A= AR - - (l ) /////////////////////gk(/

20-T= Za — "Q‘) <N 'ZKB“‘@%\
T A \
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1.12 c) 0.69 ms= (d) None



Q5) Two men support a uniform horizontal beam at its t one of them

suddenly lets go, the force exerted by the beam on t}w will
=m3
4

)

@ A .
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cyde crea
(d) become unequal g%@exerted by him on the beam.
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Q6) In the figure, the blocks have unequal masses m, and 1> M,). m, has a
downward acceleration a. The pulley P has a radius r, an% ss. The string

does not slip on the pulley. - {m.ok
@ ‘-|-|~
w°<.
ne two sections of th unequa
nitude T,

\(b) The two blocks |ons of
(e} The angula of P |s me
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horizontal axis O as shown in figure. A thin cord of length | and ma IS wound on the
cylinder in a single layer. Find the angular acceleration of the‘c a function of the

Q7) A uniform cylinder of radius R and mass M can rotate freely abingistatlonary
length x of the hanging part of the cord. The wound part i)k supposed to have Its

centre of gravity on the cylinder axis.

O«’M;

N g
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string is held stationary while the cylinder is released fr an initial

Q8) A string Is wrapped several times round a solid cyhnd@%n the end of the

o

motion. The acceleration of the cyllnder and tensmn% g will be




that’instant.

If spring 2 breaks, determine the acceleration of p&

2 FSm3o =gy = F ma \\
w9 ﬁw“)\\. “\
& 'A«

Q9) A uniform slender bar AB of mass m iIs suspended f% rings as shown.

(@9
(b) 29

() /2






Q10) A uniform plate is hanging with the help of two strit @Wn. Find angular
acceleration of plate just after breaking connection oaﬂ;ms tB ?
(]

(a) g/5c¢




and 1 m respectively and the acceleration of block n-the downward

Q11) In the pulley system shown, If radii of the bigger a% pulley are 2 m
direction, then the acceleration of block B WI|| b

uuin

/@\ \\\\\\\ (C 2 T ¥ ®
(a) 0 m/s? \f (b) 5 m(%z N\ (c) 10 m/s? (d)'5/2 m/s?



Q12) Arigid equilateral triangular frame made of three identical thin rods (mass = m
& length = 1) is free to rotate smoothly in vertical plane. Inged at one of
Its vertices H. Frame Is released from rest from the posi In figure then

select correct atternative (s).

T,= ¥,

Zj.. iy W‘er

U@ Net initi @ 0 pom §VMU %3":&* [ Hﬁj
Wal la ccelera ame s g/l | ~ 12

(c) Initial force of hi ame is 3 mg /?7‘7: A /E/Z]
Imtlal force on the frame is v3mg X =7
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Comprehension
A thin uniform rod having mass m and length 4l is free % out horizontal

axlis passing through a point distant | from one of its own' in figure. It is
released, from the horizontal position as shown

Z
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(Q13) What will be nognﬁ%d eto hlng@}&of release:
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Q14) Mark out the correct options : E %

Angular accelerati @&
$ nge at th 5iNSta Il be Emgﬁ
Nettorg%b th mge Instant will be mgl

(d) None of @
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