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| Solutions Slot — 2 (Physics)
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component of t along A is zero

there is no change of L along A

2xXxmgxR/4+mg2x5xR/4=

1 MR? RY 5R )

12mgR 1 mR*[4+1+25 0?2
4 2 16 '
_,  3mgR= 1 mR? x30.w*
2 10

_ |29
= W=41or

_ _ |2gx16 5R
Speed = W. 5R/4 = . 10R " 4
Speed = ,/5gR
a_ 2xMxa’xw
4. MVE— 3 ®
2xMa?
3
_3v
W= Za

5. W remains unchanged
Because friction is absent.

6. Angular Momentum about 0
=1 W+ mvkR

disc

- %mRZW + M(WR)R = %msz

10.

11.

fR-fR=TR A4
. 1 = o X E .....
In a limiting case
Normal Reaction
/\N
will through E. SF
L:[ o L2 -
& f ; E
mg

so torque about O is

L, (L_NL
F§+f§— >

X

2
I, =T+MR = "X 4 MR® = SMR?
_ - L
-+ M=pL and R = o
L3
Ixx'=% p_z

T
As the beads are released the distance

from AO is continuoesly change and speed
is continuoesly change.

so w z const value

and L about AO is change continously
(due to r change)

Net Tt about AO is zero is the system so L
conserved.

T Energy is conserved because increase
its K.E.= change is P.E.

Before collision After collision

Angular momentum consevation about N
MI? L

0+0=ﬁW_MV§

IIT-JEEATEEE
CESE|SAT|NTSE
OLYMPIADS

Nurturing potential through education

394,50 - Rajeev Gandhi Nagar Kota, Ph. No. : 93141-87482, 0744-2209671
IVRS No: 0744-2439051, 52, 53, www.motioniitjee.com, info@motioniitjee.com




Solutions Slot - 2 (Physics) |

Page # 27

6v
= W:|_ ......

From Linear Momentum Conservation
mV, = MV (2)

v+wlL/2-0
\%

e=1-=
0

wL

> e
From equation (2)

= V0=V+

m \%

M v

0
From equations we get

m_1

M 4

12,

Let N be the | distance of C.M. from AB
Impulse = changein linear Momentum

6= M +v) (v ]

6 =30(rw + 1)

M1+ w) = % ............ (1)
linear speed after time tin
combined motion

(Rotational + Translational)

'V oy cin| WE
v' = 2v sin >

From equation (1), (2), (3)
v, = 4v

3v, LV

W= VT35

Angular Impulse = change in angular
Momentum

6(0.5) =1,,(w+1)
Lg=1,+Mr?=12+30r

= 3=(1.2+30r)(1+w)
From equation (1) & (2)
r=0.1m&0.4m

(Reject, because w = -ve)

Putr = 0.1 min equation (1)

w = 1 rad /sec

Mass of complete disc = 4M

13.

_ 1 oamr?
Ly = 5 (4MR

disc

15.

16.

— Idisc _ MR2

Isection 4 2

Since sheet return with same
Angular velocity of 1 rad/sec.
So sheet will never comes to Rest.

NY[™

Torque about A 7, = Fg =2 mzZa
_ J3F
7 am
(R 1) _ F

Now a, kaLﬁJ = am

acceleration of C.0.M. along x axes

Let F_be be the force applied by the hinged
along x-axis then.

F.+F=(3m)(a)

- _F
F = Z
F has no component along y direction
— Contripletal force F, =+3mw?
About the center

mv® .

Beccause about center 1 of is zero.
Given

J.F.dt:mv
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17.

18.

19.

20.

o

|

— @
Mv M

Angular impulse

= change in angular
momentum

mvl = mPw

\
W=T

V
wr N
wr

Vg > Vo>V,

Let initial moment of inertia is I and angular

velocity is w.

SoK = %IWZ

From angular momentum conservaiton
IW = 2IW,

w
Wf=7

S 1oz olopW K
Kf—E.ZIWf _2.21. 2 =32
f%

L 1< F

——>

2a mg

Block held fixed f = mg

normal force N = F

normal may produce torque because

it may shift

F will not produce torque due to passing
C.0.M.

_ 9mR?
0T 2
Moment of inertia of

I

R/3 disc about is

&

R
om

2 9 M
_ MR?
1=
2 2
remaining disc = 9M2R —%

= 4MR?

21.

L is not constant due decreasing in speed, only

direction of L will constant.
22. Angular momentum
about O is conserved

@]
L=L L
M
m
------ <-4
\"
2
mvL = [mL2 +%}w
_ 3mv
W=1L3Bm+M)
23. From Notes ; a = gsin®
1+c

For cylinder ; c = %

24.

System is in equilibrium
S0 2N, = (12M + m)g (1)
Torque about A
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Mg% cos 0 + fLsin® = N,L cos 6

Mg cos 6
2
Put the value of N, from equation (1),
we get
fo (M+m)
a 2
2

fsiné = N,cos 6 -

gcoto

_ £ 2
25. I = 5MR

2
Now, I = M3, \vga?

_ R
a—ﬁ

26. If friction is sufficient for pure ralling

mgsino

1
1+E

then f =

For cylinder C = %
mgsino
3

mgsino
3

Aol 1

In pure rolling friction opposes translation

motion and support Rotational
(Provided Net Tarque)

f=

 F=

27. At B
1 2 1. 9
Emv +§IW
At C
1 1

28. B/ nL

2 2
imv1 +§IW

A

/

Tforce due to ball

/

g

29.

30.

31.

32.

33.

Now if plate is in equilibrium then
T,s = 0
From

_[r.dt = chagnein AM.

3b

b — —_—
Mg 5 =n.m 5 Vv(A)
__3x10 (@)
V'=100%x0.01x3\ 2
Area = % =1m’
v =10 m/sec
1 1
SKG =SIwy (1)
1 1
5 Kx5 = EZI(W)Z ....... (2)
equation (1) / (2)
%oz
X

2
From angular momentum conservation
(Friction is internal force)
2W() +w(2I) = RI+I)w'

v 4wl 4
w' = =

- =W
31 3
Jrfriction x t = change is angular momentum

_ 41 = 2w
= —wl-2Iw =1 = St

T(friction)t 3 friction

. I DS [
Initial K.E, = > I(4w") + > 21w
= 3Iw?

2
Final K.E, = £ 3n18W" _ 812
T2 9 3

. _ 8.2 2 _ Iw®
Loss in K.E. = 3Iw + 3Iw° = 3

Force at centre increase linear
velocity
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dL d
-_— T = _I
38. 1= dt(m)
dI d
= 0 gp=0 gp oo +1n)

asl ,=com

P wd
T =T = E(Iinsect)
d 2
34, I =g ™)
dr
Q = Mmo [Zr—

dtj =2m rov

1 = 2m(vt)wv
2 toc t

For hellow cylinder C = 1 39.

For solid cylinder C =

L, remains cons. in magnitude and direction but
L, changes its direction continously hence L, is
variable

_ . Sin®
l1+cC
ac<a,. Sot, >t
Kinetic energy of both cylinder is same

(mgh)
35. F ... =0 . . )
p e Consereved L, (varies direction)
¢ 2v
v 40.
36 M/4
A
V,=0,V,=V
and V_ =2V
37. 0004 M
P
stick
Let o be the density off disc.
2N c= Mmoo M
«— ] n(2R)*  4nR?
Here M — Mass of disc without cavity
f, -, Mass of cavity = ¢ x 1R? = M/4rR?>x nR? = M/
N 4
f2 I, = MI of disc with non cavity

- MI of cavity (About O)

a — 1 2 1 M 2 M 2
=los (- R=MR2R =[] 33 -2
2 2 2
1.4-f, =Ma=0.6 I - 4MR —lMRZ—MR2= 16MR _3MR
2 8 4 8 8

P
fi=0.8=p(2) = 75x2
P=4
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13MR?
8

V5 R

Pal

Now,

I, =ML of Disc without cavity about P - M.I.

of
cavity(aboutP)

_ E M(2R)? + M(2R)2} - [1 (%]Rz + % («/ER)Z}

2

MR?

I, =37

At 45° P & Q both land in unshaded region.

42, A
Consider case (a)

Q

(inside B°

A (outof o A
paper) i/ paper)
P i
att=0 att=T/4
att =T/2 att = 3T/4

43.

44.

45.

9

(outside) B

?A(inside) A B

Hence axis is vertical.

For case (b)

D
Given o is same.

A,B
For point P

J3

Ro/2 Y= Re

%

'\ 4
Rw/4 < i » 3Ro

P

30°

O

V3

V, =3Roj - Ro/4 +TRmI2

V3

=11/4 R} + Tle2

D
I, > I

gsino
~ 1+I/MR?

Hence a, < a,
L >1

V, < vq

And as o = v/R
So wp < g

a

394,50 - Rajeev Gandhi Nagar Kota, Ph. No. : 93141-87482, 0744-2209671
IVRS No: 0744-2439051, 52, 53, www.motioniitjee.com, info@motioniitjee.com

IIT-JEE|AIEEE
CBSE|SATINTSE
OLYMPIADS

Nurturing potential through education




