DPP No. : B34 (JEE-MAIN)

Total Marks : 60 Max. Time : 40 min.
Single choice Objective ('—1' negative marking) Q.1 to Q.20 (3 marks 2 min.) [60, 40]
1. A cricket ball of mass 150 g is moving with a velocity of 12 m/sec and is hit by a bat so that the ball is

10.

11.

turned back with a velocity of 20 m/sec. The force of blow acts for 0.01 s on the ball. Find the average
force exerted by the bat on the ball.
(A) 320N (B) 480 N (C) 160 N (D) 240 N

Two points of a rod move with velocities 3 v & v perpendicular to the rod and in the same direction,
separated by a distance 'r'. Then the angular velocity of the rod is:

A Y 8 ¥ © o &
r r r r

A uniform rod of mass 6M and length 6l is bent to make an equilateral hexagon. Its M.l. about an axis
passing through the centre of mass and perpendicular to the plane of hexagon is:

(A) 5mI? (B) 6ml? (C) 4ml? (D) ml?/12

The moment of inertia of a door of mass m, length 2 ¢ and width ¢ about its longer side is
11m¢? 5 m¢? m¢?

A B C D) none of these

(A) 4 (B) 24 (©) 3 (D)

A rigid body of mass m rotates with angular velocity o about an axis at a distance a from the centre of
mass G. The radius of gyration about a parallel axis through G is k. The kinetic energy of rotation of the
body is

(A) %mkzmz (B) %mazmz (©) %m(a2+k2)m2 (D) %m(ewk)zw2

A flywheel rotating about a fixed axis has a kinetic energy of 360 joule when its angular speed is
30 rad/ sec. The moment of inertia of the wheel about the axis of rotation is
(A) 0.6 kg x m? (B) 0.15 kg x m? (C) 0.8 kg x m? (D) 0.75 kg x m?

The product of moment of inertia and angular acceleration is
(A) force (B) torque (C) angular momentum (D) rotational kinetic energy

A particle is at a distance r from the axis of rotation. A given torque t produces some angular
acceleration in it. If the mass of the particle is doubled and its distance from the axis is halved, the value
of torque to produce the same angular acceleration is

(A) t/2 B)t (C) 2t (D) 4=

A constant torque of 31.4 N-m is exerted on a pivoted wheel. If angular acceleration of wheel is

47 rad/sec 2, then the moment of inertia of the wheel is :
(A) 2.5 kg-m? (B) 3.5 kg-m? (C) 4.5 kg-m? (D) 5.5 kg-m?

The rotational kinetic energy of a rigid body of moment of inertia 5 kg-m? is 10 joules. The angular
momentum about the axis of rotation would be :
(A) 100 joule-sec (B) 50 joule-sec (C) 10 joule-sec (D) 2 joule-sec

In the pulley system shown, if radii of the bigger and smaller pulley are 2 m and
1m respectively and the acceleration of block A is 5 m/s? in the downward
direction, then the acceleration of block B will be:

(A) 0 m/s?

(B) 5 m/s?

(C) 10 m/s?

(D) 5/2 m/s?
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12 A rod of length 1m is sliding in a corner as shown. At an instant when the rod

13.

14.

15.

16.

17.

18.

19.

20.

makes an angle of 60° with the horizontal plane, the velocity of point A on the rod
is Im/s. The angular velocity of the rod at this instant is :

(A) 2 rad/s (B) 1.5rad/s

(C) 0.5 rad/s (D) 0.75 rad/s

The moment of inertia of a sphere of density p and radius R about an axis passing through its centre is
proportional to

(A) R? (B) R® ©)RrR* (D) R®

A man sitting on a rotating stool with his arms stretched out, suddenly lowers his hands
(A) his angular velocity decreases (B) his moment of inertia decreases
(C) his angular velocity remains constant (D) his angular momentum increases

A smooth uniform rod of length L and mass M has identical beads of negligible size, each of mass m,
which can slide freely along the rod. Initially the two beads are at the centre of the rod and the system is
rotating with angular velocity wo about an axis perpendicular to the rod and passing through the mid
point of the rod., There are no external forces. When the beads reach the ends of the rod, the angular
velocity of the rod would be
(A) 220 (B) —1% () X (D)

M+ 2m M+4m M+ 6m M+ 8m

The angular momentum of particle of mass 0.01 Kg and position vector t = (10i + 6]) meter and moving
with a velocity 5i metre/sec about the origin will be
(A) ~0.3k Joule sec (B) 3k Joule sec (C) 1/3 Joule sec (D) 0.03k Joule sec

A uniform heavy disc is rotating at constant angular velocity o about a vertical axis through its centre
and perpendicular to the plane of the disc. Let L be its angular momentum. A lump of plastic is dropped
vertically on the disc and sticks to it. Which will be constant

(A) (B)  and L both (C) L only (D) Neither o nor L

The angular momentum of a system of particles is conserved
(A) When no external force acts upon the system

(B) When no external torque acts on the system

(C) When no external impulse acts upon the system

(D) When axis of rotation remains same

A disc of mass M and radius R is suspended in a vertical plane by a horizontal axis passing through its
centre. After sticking an object of same mass M at its rim the mass is raised to the position of maximum
height. Now this unstable system is released. When the object passes the position right below the centre
the angular velocity of the system would be

89 39 39
A) L |— B C) ,— D) .|—
A\ (B) ©) \on () \[or
A particle performs uniform circular motion with an angular momentum L. If the frequency of particle's

motion is doubled and its kinetic energy is halved, the angular momentum becomes
(A) 2L (B)4L (C) L2 (D) L/i4



2. DPP Syllabus :
DPP No. : B34 (JEE-MAIN)
Total Marks : 60 Max. Time : 40 min.
Single choice Objective (*-1' negative marking) Q.1 to Q.20 (3 marks 2 min.) [60, 40]
ANSWER KEY OF DPP No. : B34

1. (B) 2. (D) 3. (A) 4, (©) 5. (©) 6. (©) 7. (B)
8. (A) 9. (A) 10. (©) 11. (D) 12. (A) 13. (D) 14. (B)
15. (C) 16. (A) 17. (C) 18. (B) 19. (A) 20. (D)
1. A cricket ball of mass 150 g is moving with a velocity of 12 m/sec and is hit by a bat so that the ball is

turned back with a velocity of 20 m/sec. The force of blow acts for 0.01 s on the ball. Find the average
force exerted by the bat on the ball.

150 UMM SIHE @I Th fhdbe g 12 H/4F. @ 97 9 T 8 9ood 9 ARA & 91§ 20 AL/, & I 9
dledl 81 9o §RT 1§ R 9o 0.01 AHvs & oIy IRING &Il 8 | 9o §RT 3§ UR oAl T1-7 A 9l
AT B |

(A) 320 N (B*) 480 N (C) 160 N (D) 240 N

Solution : Initial momentum of the ball = (150/1000) x 12 = 1.8 kg m/sec

Ans.

Final momentum of the ball = —(150/1000) x 20 = — 3.0 kg m/sec
Change in momentum = 4.8 kg m/sec.
Average force exerted = impulse/time = (4.8 kg m/sec)/ 0.01 s

|AV | = 32 m/s
||5|=m|AV|= 150 1(32 ) _ a0,
At (1000 /1 0.01

Two points of a rod move with velocities 3 v & v perpendicular to the rod and in the same direction,
separated by a distance 'r'. Then the angular velocity of the rod is:

Th B b al fdg, TS & ogad 99 fQem § 3v d1 v I 9§ A B 2| a1 g U g 9
T W T Al BS BT BV 9 B

a2 B) ¥ ) (o 2
r r r r

®rod = Wpoint = (E) ; Vrel. being the velocity of one point w.r.t. other.
r

Vie, U6 a5 &1 @R & T8t 97

and ‘r’ being the distance between them.

v 4 A g

3v-v




Sol.

Sol.

Sol.

Sol.

A uniform rod of mass 6M and length 6l is bent to make an equilateral hexagon. Its M.I. about an axis
passing through the centre of mass and perpendicular to the plane of hexagon is:

UH 6M SIHM TAT 6/ TS Bl Y FHM B DI ASHR UH FAYSHIV 91T SIAT 8 | TABT STAN B
¥ TORA qTel TAT TSHIV & A b ofgaq AeT B IR ST Mol B |

(A*) 5ml? (B) 6ml? (C) 4ml? (D) mI?/12

The moment of inertia of a door of mass m, length 2 ¢ and width ¢ about its longer side is

m SR 2 ( FHTS 91/ AISTs & &xarel $1 g1 Yol & URa: STed Mee! B8R —

11 m¢? 5 me?
A B
A = B =
. m/¢? :
(C*) = (D) none of these STH | HIF &l
2
(C) I (about YY) = -1
2
(C)I(YY' & TRa: )= ”112
Using parallel axis theorem :  (J#T=<R 3l & THA W)
2 2 2
I(about AD) AD & uRe: = ”112 ¥ mj = m:f Ans.

A rigid body of mass m rotates with angular velocity @ about an axis at a distance a from the centre of
mass G. The radius of gyration about a parallel axis through G is k. The kinetic energy of rotation of the
body is

Th m SIAN BT gefuvs I 97 o 9 g &R I\ § T4 o e & 9 s G ¥ g4 a g
A o G W UIRT Td 31l & §HIR 31e & |rel goib S k 2 | axg @) gelE fos St #

A Imico? ®) Jmato’ (©) Jma?+kPo? (D) Sma+k)o?

KE, = o= 1m(a2 +k?)o?
2 2

A flywheel rotating about a fixed axis has a kinetic energy of 360 joule when its angular speed is 30 rad/
sec. The moment of inertia of the wheel about the axis of rotation is

e ufgar fael Rer g7 & AU& oM &R 38T 2| 9 g9a! P a1 30 rad/ sec & d9 TSt SHolt
360 S[a B, A1 Ufdy &1 ol 31e1 & Amel STecd amept § |

(A) 0.6 kg x m? (B) 0.15 kg x m? (C*) 0.8 kg x m? (D) 0.75 kg x m?

KE = 110)2 360 = 11 (30)?
2 2

I=0.8 kgm?

The product of moment of inertia and angular acceleration is

(A) force (B*) torque (C) angular momentum (D rotational kinetic energy
SIS 3meel qer PefR @Rl BT YOGS F |

(A) I (B) g1 3ot (C) BT a7 (D) gof= wifers o=t
t=1l.a

A particle is at a distance r from the axis of rotation. A given torque t produces some angular
acceleration in it. If the mass of the particle is doubled and its distance from the axis is halved, the value
of torque to produce the same angular acceleration is

e BT T e W r g W Red B 1 Ua A a1 qereet © 59H HB B0 @R S Al © | I
PO HT GHAM Q1 AT TAT 3T A G 3 B &1 SMY AT FAN DIV @RI S IR B oG JeATeol
BN |

(A*) 1/2 (B) 1 (C) 21 (D) 41




Sol.

Sol.

10.

Sol.

1.

Ans.

12.»

T2 = 1/2

A constant torque of 31.4 N-m is exerted on a pivoted wheel. If angular acceleration of wheel is
4 rad/sec ?, then the moment of inertia of the wheel is :

31.4 N-m &1 & a0 9o 3merel ta @rdfea 9y W (RIfUa fear simar 2| afe afky &1 arfg @xor

4n rad/sec 2 81 A1 UfRY BT STecd ST & |

(A*) 2.5 kg-m? (B) 3.5 kg-m? (C) 4.5 kg-m? (D) 5.5 kg-m?

t=1a
31.4

T

I= = 2.5 kgm?

The rotational kinetic energy of a rigid body of moment of inertia 5 kg-m? is 10 joules. The angular
momentum about the axis of rotation would be :

5 kg-m?2 Sigca el & gg fve &) gol fs Sott 10 joules & @ o+ 31er & e Sofry |aw & |

(A) 100 joule-sec (B) 50 joule-sec (C*) 10 joule-sec (D) 2 joule-sec
2
KEr = \1o? = =
2 21

L = 2IKEg = 10 joule-sec

In the pulley system shown, if radii of the bigger and smaller pulley are 2 m and 1 m respectively and
the acceleration of block A is 5 m/s? in the downward direction, then the acceleration of block B will be:

o ¥ yefRfg iR e 4, afe 91 qon oid) iR & fBroar wae: 2 /). 9o 19, € 9o =ife A &l
@R 5 Hlo/APpve? g &1 MR & fogm ¥ 8, d1 sife B T RO 8N —

A B
(A) 0 m/s? (B) 5 m/s? (C) 10 m/s? (D*) 5/2 m/s?
(D) Given f&a1 2 aa =20 =5 m/s?
= a=5/2 rad/s?
= ag = 1.(a) = 5/2 m/s?

A rod 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 :

1m = B8 fFIR & WER REgER fhaerdl & | o9 oS &Sl | 60° HIvT g9RN & 09 B R (I A

BT A7 1m/s. 2 | 9 A9I B BT HIofig I 8190 |
A

B

(A*) 2 rad/s (B) 1.5 rad/s (C) 0.5rad/s (D) 0.75 rad/s



Sol.

13.

Sol.

14,

Sol.

15.

Sol.

16.

07
1m/s

1= (1 cos60%)w
o = 2rad/s

The moment of inertia of a sphere of density p and radius R about an axis passing through its centre is
proportional to

e R 5 & Mo, 9@ 99@ p &, & SHS ds o JoRA dTdl 3feT & ATel STecd el &1

AT SHAMURN 2 |

(A) R? (B) R® (C)R? (D*) R®

1= 2VR2 =3pinR3R2

3 3" 3

I« RS
A man sitting on a rotating stool with his arms stretched out, suddenly lowers his hands
(A) his angular velocity decreases (B*) his moment of inertia decreases
(C) his angular velocity remains constant (D) his angular momentum increases
T i gHd Tl W YOI B 931 8 | IHe 98 Yo fAgs ol 8,
(A) 3BT HofT 971 T TR (B) SH®I TS AT T SARIT
(C) 3BT BN 91 f4ad &M (D) SHBT BV [T 9 SR

Mass distribution from axis of rotation is decrease so moment of inertia decreases.

U 318 ¥ SIAM IR0 "edl § o Se@ ATl W "ed 2

A smooth uniform rod of length L and mass M has identical beads of negligible size, each of mass m,
which can slide freely along the rod. Initially the two beads are at the centre of the rod and the system is
rotating with angular velocity wo about an axis perpendicular to the rod and passing through the mid point
of the rod., There are no external forces. When the beads reach the ends of the rod, the angular velocity
of the rod would be
LEE @ M gaawE @t e 9 udell Uh FAM B & 91, TG MHR & QI A9d ol & o H Udd &1
SIAF M2 AR Y B P XN B AR WaAdl (@b BAA AP © | URY H SHI 79 B B dw W
g R For B & orF9aq 9 W g | oA dral 31 B ATE wo BT 9 | golE wR @ 2| Al
B IS 9 B TE IR L E A O 7D B & R T UEAA § q9 B BT HIOMF 9T BT SR |

Mo Mo o Mo Mo
A) —2— (B) —— (C") —F— (D) 2
M+ 2m M+ 4m M + 6m M+ 8m
using angular momentum conservation

BN HIT GREOT B STANT F
ML2 (ML2 12)
— 0y =|——+2mM—| o
12 ( 12 4)
- M(OO
M+ 6m

The angular momentum of particle of mass 0.01 Kg and position vector r = (107+ 6]) meter and moving
with a velocity 5 i metre/sec about the origin will be

Th 0.01 Kg SAM &1 $o1 e Rfd @feer 7 =(10i+6j)me, 5 i m/s® a7 & 7fd &< &1 ® a1 9
fag @ ame Fofg wIT B |

(A*) -0.3 kJoulesec (B) 3 kJoulesec  (C)1/3 Joule sec (D) 0.0 3 k Joule sec



i

m.rxv

0.01 (10i +6]) x 5i = _0.3 k Joule sec

Sol.

L

17. A uniform heavy disc is rotating at constant angular velocity o about a vertical axis through its centre
and perpendicular to the plane of the disc. Let L be its angular momentum. A lump of plastic is dropped
vertically on the disc and sticks to it. Which will be constant

T YHHA 9 Febcll, 30 T $ ofwad a1 b5 | ok dTell HEeR & B aRa: Frad s 9w
o ¥ g9 I8 B, 49 & s8@e1 rofa @99 Lz | el g8 iR 31 e 48 gadl W FEeR Rex
g et @ o1 T faa @
(A) ® (B) ® and L both (C*) L only (D) Neither © nor L
(A) ® (B) ® X L M1 (C) ®ad L (D) 0R T L

Sol.  external torque &Y a1 ML = 0
L = constant fgai.

18. The angular momentum of a system of particles is conserved
(A) When no external force acts upon the system
(B*) When no external torque acts on the system
(C) When no external impulse acts upon the system
(D) When axis of rotation remains same
BN B UH BT B BIvig A9 W= BdT B |
(A) 59 B R BIS T 9 BRI T8 BIAT B |
(B*) 5id o™ WR I 9181 9 MM B Te! Bl 2 |
(C) 519 PR R P13 9T& M HRE & TRl € |
(

D) o9 Ui fe7 FHM & 2 |

19. A disc of mass M and radius R is suspended in a vertical plane by a horizontal axis passing through its
centre. After sticking an object of same mass M at its rim the mass is raised to the position of maximum
height. Now this unstable system is released. When the object passes the position right below the
centre the angular velocity of the system would be

M 59 @ R 3501 @1 Ua Il &8 dd 4 ds 9 Joike dTd &fasl o & aRa: fFdfed €1 v M
FAF SIEH &1 fivs I¥al uRG W e aR o A ffean st o RAfd 96 Iern o 21 e
B IRATS B BIST I © | o9 fUvs B & S -1 F Joral & 1 M &1 diofa 971 2nm |

M
89 29 39 39
AY) = B) ,— C) .= D) .[—=
()SR ()3R ()ZR ()SR
Sol.  Using energy conservation
Sl EREvT |
1( MR? ,) 89
2MgR = — MR ==
=2 TN T mR

20. A particle performs uniform circular motion with an angular momentum L. If the frequency of particle's
motion is doubled and its kinetic energy is halved, the angular momentum becomes

TP HU PIONY FI L A THAAM I A PR @ 2| IR B B A B MRy g v el Sl
e TR &A1Y A1 Bofig FIT BT |
(A) 2L (B) 4 L (C) L/2 (D*) L/4

Sol. Kinetic energy Tt Sotf = %L(o

LS Lo = L/4
Ky Lyoy’
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