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C.1  Statement 1: When a solid sphere and a solid cylindér are allowed to roll down an
inclined plane, the sphere will reach the ground first even if the mass and radius of
the two bodies are different. C..:J'n’ui

Statement 2: The acceleration of the body rolling down the inclined plane is directly

proportional to the radius of the rolling body. Jncorredk

(1) Both Statement — 1 and Statement — 2 are true
‘_12") Statement — 1 is true and Statement — 2 is false
(3) Statement — 1 is False and Statement - 2 is true
(4) Both Statement — 1 and Statement — 2 are False
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3.
. "_ " A h -
Q.3 Thedensity of a linear rod of length L varies are p

' 3&’1’- Bx where x is the distance frc‘::rn
the left end. The position of the center of mass from the left end is -

(A) A +3BL° (B) AL + 3BL"- (C) JAL + 2BL? %, 3AL + 2BL-
3(2A + BL) (2A +BL) (2A + BL) 3(2A +BL)
T >
l - Al 4+ DBL
A‘_"_’ Xc,mu - ,fx dM )(w-[ A >
L H:.- ‘.hi;‘--:”

4.

- e

- - - 3 R g T =
oR- A unrlporm solid cone nf'mt 40cmis shown in figure. The distance of cd;:{r;&aahass
cf the cone from point B {centre of the base) is - |

()20 cm (8)10/3cm . {€})20/3cm &fnm em
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X~ Two particles aF equal mass have initial velocities f‘%-ﬁn; 'and 2 j ms™l. First partlcle

o)™

- PP L . ' .. ) .
has a constant acceleration (i + j) ms™ while the acceleration of the second particle

is always zero. The centre of mass of the two particles moves in -

(A) circle (B) parabola | (C) ellipse %straight line
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6.
-t Thrme DOh-oate stanz ap o0 a honizontal platfors of mass 170 kg as shown ﬂm}r - /
2 They enzhanpe Thes pouition a4 shown in the figure [b). D&tarce moved by the
cattor -

i1
/;K: I - E.055%m : (CY0.45m {0)0.25m

70 1 /6° - ~/-*’3"l=~§$“‘ Gt
360
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7.
T Lramoic stoaer a Fonzontal frctionless floor with a speed u_ af ah dngle D with the
ve-rla. 2nc mebounds with a speed v, at an angle ¢'with the vertical. The coefficient
o' mesutunion belween the particle and the floor 1s e. The angle ¢ is equal to -
FaaNe (B) tan '[e tan O] /pﬁ/mn ‘1' l'lnu " (D) (1 + e}
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8.

Qg A projectile of mass 3 m explodes at highest point of its nath N breaks into three equal
parts. One part retraces its path, the second ane comes to rest. The range of the

projectile was 100 m if no explosion would have taken place. The distance of the third

part from the point of projection when it finally lands on the ground is -

(A) 100 m (B) 150 m (D) 300 m
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9

‘@3 Two blocks A and B of mass m and 2 m are connected h'f};}:‘iﬂe'ﬁ 5prin-g of force o /
constant k. They are placed bn a smooth horizbntal plane, Spring is stretched by an
amount x and then released. The relative velocity of the blocks when the spring comes
to its natural length is - '
}p./')! r“‘ '« .(B) [\T:L“ . Q) (2= (D)
Py ey | LT Y m ot
5&5";-,:-: = KidUi=lp+0g-
771 — & _!_.Rhﬂ T HmV, 42 G't'lﬂ‘h-!'ﬂ
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uf - u‘h'}a - T
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v 2 - : 2 47
ke pd KX
= i
V}_ s KZ + 9[3.::
= 6m a[xre [T g™
.Pﬁ' =i V. - 3,V$' “ " ™
e mVi Vit ~ Vi TV
S Yy 17 !
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14,
=

Q.10 Which one of the 'fmg statements is correct with referencé‘%bﬁl;;ti: collision
between two bodies? " @
(A} Momentum and totel éncrgy are conserved but kinetic energy may be changed
iInto some other form of energy
(B) Kinetic energy and total energy are both conserved but momentum is only if the
two bodies have equal masses. |
y} Momentum, kinetic energy and total energy are all conserved

(D} Neither momentum nor kinetic energy need be conserved but total energy must

be conserved
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11,
Q.11 A man of mass M stands at one end of a plank Ef’l‘e\Tg'th L which lies at rest on a

frictionless surface, The man walks to the other end of the plank, If the mass af the

plank is 3M, the distance that the man moves relative to the ground is -

(A) L/4 - ,9’) 3L/4 (C) 2L/3 (D) L/3

12,
Jd12 After a perfectly inelastic collision between two identical partities moving with same
5 »

speed in different directions the speed of the particles becomes half the initial speed.

The angle between velocities of the two belore collision is -

(A) 60° (B) 45° ﬁ'} 120° (D) 30°
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13.
- AT\ ]
Q.13 Ball 1 collides with an anather identical ball 2 at rest as shown ?n-hgnre. For what value

of coefficient of restitution €, the velocity of second ball becomes two times that of 1

after collision ?

,(A 1/3 (B) 1/2 (C) % (D) 1/6

14,
F | | | ) . 4. " —.“
Q. T¢  Two blocks of massm and 6 kg respectively are placed on {gn{:b;uh horizontal '

surface. They are connected by & light spring of forch constant k = 200 N/m. Initially

the spring is unstretched. The indicated velocities are imparted to the blocks. The

maximum extension of the spring will be —

.ﬂ“‘“'" :.D_Iﬂ;:‘i
hf‘/én e (D) 15 cm
' / _Rmﬁ 2t
v v 1 x18.x (1) =2~

(o] (2T
= - | . OedIM
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i

G.15 A bullet is fired from a gun. The force on the builet’is given by F = 600 — (2 x 10°) t.

Here, F i5 in Newton and t in second. The force on the bullet becomes zero as soon as

it leaves the barrel. The impulse imparted to the bullet is :

(A) 8 N-5

y) 0.9 N-s f-’

(C) 1.B N-s

(D) 2.4 N-s

— /0 X
| v
O’ ? NS
- —
16.
Q 1t A npid body of mass M and radits R rolls without glipping on an inclined plane of e 8 ’
inchnationtl. under gravity, Match the type of body with magnitude of the force of )C‘:'YHS s
friction Cf"l‘ 7_’)
Column | | Column Il
(Al fornng —=p < (p) MesinO { - ﬂj.‘j’iﬂa R R
75 MH v .
(B}  For solid sphere -y v (@) Mg sind) : )
| 3 % ’_@.‘ SinB Y=2
| _ n 58 T g T
€)  Fer salid cylinder _-? q’ [e} Mesin() ot - it
- | 35 z
(D) For hollow spherical shell (s) Mpg sin () ~ 2 Mg ?MJS‘J.B
2 77 55
\){(]Aqa,ﬁ—ir;t-#q;ﬂ—bp } :,,mas_}-"ii Y}'Ii_
{(2lA—+gq;B—=s . C—p:D—r "5
(2)A—p;B—g,Cor:D—s
_ - D = 2
[d)& <1, B—=+3.C—p, Daq }5}1 -—%JN&HLB ru' Y 3
8.
Sal,
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17.
P b ' AN o
&.17 A ball of mass 1kg, moving wi_th a velocity of 0.4 m/s, cﬂll/it?;ﬁ\with another stationary

ball. After the collision, the first ball moves with a velocity of 0.3 m/s in a direction

making an angle of 902 with its initial direction. The momentum of second bail
collision will be (in kg-m/s) -

(A} 0.1 (B) 0.3 (y] 0.5 (D) 0.7

after

Q
3
]

18.
{1 18 A ball with velocity 9m/s collides with another similar !.h':itu.':rr'.arw.,ar ha‘f} “After the

collision the two balls move in directions making an angle of 302 with the initial

dirrction (Fig.). The ratio uf the speeds of balls after the collisian will be-

(D) #1

19.
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2 ‘ AN\
Q..9  As shown in figure A, B and C are identical balls B and C are at reat}t!, the ball A
I - " M
moviIng with VE!DElt’f v collides elastically with ball B, then after collision —

A R C

— O

(A} All the three balls move with velocity v/2

(B)A comes to rest and {B + C) moves with velocity v/ J3

(C)A moves with velacity v and (B + C) moves with velocity v

)7) A and B come to rest and C moves with velocity v

™ il ' - -
Vo 27 Asmal bucar' of mass M s STlached 10 a long inextenuble cord of length L at showst™
= tae fipre. The bucket 15 released from its 10wesl position, the bucket scoops up

rmass M o water and swmg to 8 height h. The height hs -

by

Lk s

1..

LALm LMm

ATL Lo * :
/7’ - () % (c) ——=_ (D) ,
Wep 1”T LN N iINf-m- M-

Al
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21,

(£.21 Abullet of mass m strikes a pendulum bob of mass M’('I."}\TE!DCHY u. It passes thrnugh /
and emerges out with a uelnc:ty u/2 from bob. ThE length of the pendulum is £. What
should be the minimum value of vif the pendulum bob will swing through a complete
circle?

.y
l(){/f ""'!,.1' M /:/”(-C] Y L D 1
S —_— X _
m };( Vial NATTN { ') . el
1 M A E—k r‘7J5J L--
; \ R
- n = 2’1 I5 L
N\ m
T — ~
5[ |
1) u+o
22,
Q.22 A ballis dropped from 3 hieight h on the ground. if the coefficient of restitution is e,
the height to which the ball goes up after it rebounds fo.r the ntP time is-
44 ) he?n (B)hen
(C) 'Tl' (D}:'—lﬂl‘:
<
Sol.
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23,

aall |

Q.23 Statement—1: When a girl jumps from a boat, the boat slig\ﬁtfy moves away from the

shore. Covred

Liaﬂ/ement—-?: The total linear momentum of an isolated system remain conserved. Wﬂc‘t"

) Both Statements are true.
(B) Statement-1 is True, Statement-2 is False

(C) Statement-—-1 is False, Statement-2 is False.

(D) Both Statements are False

-

Sol.

24. i
o L — ' | AN
C.24 A giscis performing pure rolling on a smooth staticnary surface with ¢ stant a

8 P n ngular
velocity as shown in figure. At any instant, for the loWer most point of the disc.

\"R
-
YArER

—

[A} Velocity is v, acceleration is zero (B) Velocity is zero, acceleration is zero

{C) Velocity is v, acceleration is m % Velocity is zero, acceleration is nonzero
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e X %
et Bt e rod AR whach makes angle thwath the N N\

e w e s ramstan! vrlooty v Avihewt Thelength ol radis /. AL animstant when

T anfe.at ver2zhy of rad s constant (D} velooty of end Ass constanl

2 rh\f\__",

I

4
(B) angular veiotity ef rad is

-
25,
— e
Py Rt SRR T O 4] R
T
1
\Y/ Y
«f
dy
’é/'.. oty S ens A
L]
26.

Q.26 A square plate is kept in yz-plane. Then according to perpendicular axis theorem -

(A) I, =1+ 1y
Sol.

}“_.

L}"/H,.:I,,Hz

(C)ly =+ (D) Al
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(.27 A flywheel has moment of Inertia 4 kg-m? and has kine:k'energy of 200 J. Calculate

the number of

couple of SN-m is applied to the flywheel -

(A) 12.8 rev (B) 24 rev - //({“"] 6.4 rev

T = tig-m”
K,':&OOJ -

28.

revolutions is makes before coming to rest if a constant OppPOosSing

(D) 16 rev

Q.28 The angular velocity of a body is ®=2i+3j+ -Ik-}nd_a torque T=i+2j+3k acts’on it.

The rotational power will be-

J}k}) 20 watt (B) 15 watt
N —>
P= T

_ RH46+1%Z

- QDWCDH—‘

-(C] J17 watt-

(D) V14 watt
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29.
rﬂ Jo  The mimimum value of F for which the cubela) begins to topple ahdﬁ‘ﬂn‘%ﬂge is—

(D} mg

30,
T30 A uniform meter SHEK G mass M s hinged at one end and 5upp0ff|}ti_}uﬁa horizontal

posttion by a string attached to ti® other end as shown in figure. If the string is cut,

then the initial angu'ar arceleration of the stick is-

%/2

== 7 1
hiti Stick
(A) g rad/s? (B) 3g rad/s!? HJ %33{2 rad/s? (D) 6g rad/s?

Z~ Lo

, Lmi K- AN
pes
A=2) o -

XL
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3,
- 5 s LN -
Q.31 Three point masses, each of mass m, are situated at the tﬁ'rse-é\tumerﬁ. of an equilateral
- o L |
triangle of each side /. The moment of inertia of this system about one of the sides of

the triangle will be -

(A} m 2 (B) 3m¢? ,5)1'3. m(? (D) i m(?

32,
o WD e - LD
3 = untorrm roc of mass My is hinged at its upper ©nd. A particle ol mass Mﬂngtﬁ\g_ )

horizontally stnkes the rod at its mid point elastically, If the partigle comes to rest after

g - Pk

N

cellision the value of o i —

~

2
e
a’-"@"—:ﬂ_ﬁ
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33,
C33 Inthefigirea=6cmandb = g__[?_cm. If the moment of inertia of .\E‘wstem is 3200

kg-m-, its angular acceleration would be — :

(A) 10 *rad/s? (B) 1D'Ir'a'd/5*"'_ LC,//I 10 3rad/s? {D) 10™%rad/s?

it
™
N

T > 1264765720

34, |
Z 3 1= the taliowng figure, a body of mass m is tied at one end of a Ti;;htit’?m%ind this

string 1 wraoped around the sebd cylinder of mass M ant! radius R. At the moment 1

= [ the syvstemn starts moving. If the friction is negligible, angular velocity at time t

wouls be-
—
| l,
% i
A Hm::: (B) i.’x:tin © H{‘;':ﬂgi"-m‘} ﬁ‘) H{:EF;';}
y S = (o =elo + &t

",

-

D

. Qmit
o =
7;,252

(M

o = A7

(Rm+ P~
!ﬂj
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35.
o _ _ e /
5 & umtorazeers o' mass 10 kg leans against a smooth vertical wall making an angle

2' 57" w.i= i1 The other end rests on a rough horizontal floor. Find the normal force

'_ N anc tnetnsuonal foree ‘I that the floar exerts on the ladder-

T e Torgas bedon

Nyt Dz o & Cod?

v f )

F LIW EL K SEN

,'.e}/s.-i, NYE L EST 2

TOYE N ED I ET R LA THHME,
n
o TN AU S N AN N{ - 630
= £%
f 65, Ioor/I€S
. 3 "y f— 3 /
e S ,'J
- N p f’p
ot Tt
—aed
36. | _
36 A cubical block of mass m and edge a skides down a rough inclined plane of inclination

6 with a uniform speed. Find the torque of the normal force acting on the block about

its centre -

(A) mga sin® (B) :-;-rnga sin0 (C ) % mga sinB ﬂé mga sinB
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37,
3v. A ring of mass M and radlus Ris mcwlng in hnrlznnta\piane at angular speed  about/’
self axis. If two equal pmnt masses are placed at the ends of any diameter. Find final
angular speed of system -
. ) T o
(A} E” y) M+ 2m (C) M+2m (D) none of above
1 K I
(% =
| —
2 Lf | i ol 2
b2 ™ ” rtar) -
Z/"J‘ g & t:;,gr‘ﬂ )N
' A
pe¥e s [
38, o o
28 A thin uniform rod of length { and mass m is sw‘lﬁgﬁnﬁ}g freely about a horizontal axis

L]

passing through its end. Its maximum angular speed is o, Its centre of mass rises to a
maximum height of -

4 5
- -

l 7*m* Il ("o 1 ("
(A) L@ B) — 2 Dy L
6 g [)Eg 6 g ()33
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39,
33, The moment of inertia of a thin square plate ABCOD {figure) of uniform TRickness about
an axis passing through the centre O and perpendicular to the plane of the s
o= 1 ey
(AV | +1, (B) 1, +1, . (€)1, +1, Mﬂf these
—— - 7
Tp 7 Litlv
r oz I3tly ST
Lo
_ L3 :
70 .
40, o
a0. A thin wire of length L and uniform linear mass density p is bent into a circular joop

with centre at O as shown, The moment of inertia -:::f the Inﬂp about the axis XX  is :

Opp to Shriram Urban. Co-Op Bank, Near Tanishq Jewellery, Laxmi Nagar - NAGPUR - 22 (Ph - 8329100890)

Scanned with CamScanner



SANTOSH YADAV PHYSICS ACADEMY

Rotational Motion || Practice Test Solutions

41,

Sl 4 Doy anc a man carry a uniform rod nf' length L horizontally in such a way that boy
gels (1.4)th load. If the boy is at one end of the rod, the distance of the man fram the
other end is -

’ 1L
D} =
(D) =
42.
- T R ™
al Two spheres each of mass M and r_adius. - are connected with a massless rod of

about an axis passing throu

the rod -

o

-
- L J

length ZR as shown in the figure. What will be the mement of inertia of the system

;:J'\e centre of one of the spheres and perpendicular to

(i & =,
d—
(B) 2 (C) 5 MR’ (D) = MR
i, M ' v
T,x =2 M*xR
Mh A
2;"4"_.-&- + K fO‘-t 1
. |
-1;*&."1”;(,1'1. ‘{HK 5 o
_ng' /0 = 3’”‘ |
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43,

.-ﬂf- A vmaath unforen rod ﬁ?ﬁ:ﬂth L and mass M' has two identical beads of @M - !
size, each of mass m, which can shde freely along the rod. Initiglly, 1he two beads are
at Ihe centre of the rod '_and the system s rotating with angular velocity t10 about an
axis perpendicular 1o rod and passing through the mid-paint of rod. There are no
external lorces. When the beads reach the ends of the rod the angular velocity of the - 2 J
syslem (s - s
M L, = [LMUTEML [
. ] ML>Wo = /2
M — ) 4
5]
| L, HMWp
R f? 16m
_.L B -
44,
Q4 A di f TN~
- [ I i 1 )
sc of metal is meited to recast in the form of a solid sphere of same radius. The

moment of inertia about a vertical axis passing through the centre would-
Mdecrease
(B) increase
(C) remains same
(D) nothing can be said
Sol.
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45,
. - N,
25 "W mMasses mand N (>m) are joined by a ight string pasiing over a smoot |ghl

puliey The contre of mass of the system moves with an #cceleration =

LS L
b
n"t L 1
"1
&g ~Z™ Gownward }é/[“ m" downward -
N oo Mem oo
e ' : 4
S o upward if M <m (D) Zero ﬂ’m [ G\i
| - -
- | (XM = - —f - "
(v -77) S
e = '7 7 _ AMHRHEET
a —P A
m o
Lieal. = 1'7-1“77"- i
.-??‘L-

40.

46. A simple pendulum 1s relcased from A, as shown. If m and / represent the

mass of the bab and length of the pendulum, the gain in kinetic energy at

B 1s: =D
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47.
47. A uniform disc of mass 1 and radiug R is rolling down a rough inclined
plane which makes an angle 30° with the horizontal. If the cocfficients of

static and kinetic friction are each equal to 1 and the only force actuing arc
eravitational and frictional, then the magnitude of the frictional force
acting on the disc 1s -
(A) (mg’3) upwards (B) (mg/3) downwards

) (mg/6) upwards (D) (mg/6) downwards

T4 e

IH’
j; ém Sm‘bd
,}_L
Pl
{2y [pand]
4

(30

48.
48. A solid sphere of mass M and radius R is placed on a smooth horizontal

surtace. It is given a horizontal impulse J at a height h above the Centre of V= R

- b ere et : . . . ‘ : ‘entrec of
mass and sphere starts rolling then, the value of h and speed of Cen T <« 5 Th
mass are -- | M o

|I‘
—
ST | 42K

-/ > * : | :

"']h=§Rﬂndv'— g

(BYh = ?Randv-ﬁ dl'mid-

Klt—. Lh| 19

J
M
7 7] 7
Yh=—-Randv=—- — D)h=—=-Randv=

(C)Yh . and v s M (D)h S

/! Faﬁ&m? Up_n5*”f??“‘“7““

Tz Ly-Li (Abt CoHJ

LS L=ew
Jiaar Jubadne Jh = Tw-o
J=pp-pi =ML-D gh = LrIRe
v=Z R ﬁi@
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49,
49. 11 et foree on aoawstem of pafticles is zero, then y ]:;Jttt
- Caturan | Column LI awm = T
1A Aceelemtion of centre ol {n " Constant J
HIRER — q_,..
Ty Neloonty af centre r:fm'u-,-».f'{ (q) Zero 1 J
(L | Momentum of u.ntn:{ui mass | m : fay be zero \ ( M‘-M va - b
(D Velocity of an individua) (s) ' May be constant -
particle ol the system -7, S | )
uffl[.-ki—-q:lm—-p.r;lf} —-E_:[I']] — I8 )
ClHA)— 5 (By—psi(C) —quriiD) = g
A —=p(B=qr(C) —psi (D) —rs
G tA) — r Bl — pe (C) — QL (D) — s
0.
~N
'S

Is
_y(-ﬁwﬁszscc (B) Sm/s

S

1. A stationary body of mass m gets exploded in 3

L
{ =20 7
‘U‘ )
V=2 3§
vioug LM/

(C) 5V2m/sec
VA Sry

parts having mass in the
ratio of 12 32 3, Its two fractions having equal mass moving at right angle

to cach other with velocity of 15 m/sce. Then the velocity of the third body

—

nHHHH"' i

\J""IHS-H/

(D) none of these
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