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Rotational Mechanics

ROTATIONAL MECHANICS
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Rotational Mechanics

6.

ALLEN .
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m Rotational Mechanics

Sol.

Sol.

Sol.

Sol.

ALLEN .

SOLUTION
NTA Ans. (3)

2
A%

mghzlrnv2 +l><lmr2><—2 =—mv’
2 2 2 4

r
4

u=,/—gh
38

v
O=—
r

NTA Ans. (2)

NTA Ans. (1)

dr

dI = dmr?
dI = o2nr dr 12
dl =2n(A + Br) r* dr

fdr= 2nI;(Ar3 +Br*)dr

I =2mat (é+B—9)
4 5

NTA Ans. (75)

Flb+2|=mg 2 (2
2 £

S.

Sol.

Sol.

4 =p =
0 H 2b+a

0.8b + 04a=a
0.8b=06a

a 4
NTA Ans. (2)

4dm

vA2
—

Y
/'ZI- 59 v/ \/2_

me”

Let angular velocity of the system after collision

be .

By conservation of angular momentum about

the hinge :

o g (5| e

On solving

mzﬂ(zj

7 \/

NTA Ans. (1)
m = 0.5 kg, v=>5 cm/s

: . I 2 1.9
KE in rolling = Emv +EICO
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. ALLEN Rotational Mechanics
7. NTA Ans. (1)
Sol. From parallel axis theorem o= 2(m1 —mz)gh
2 2 (Il’l1 +m, )R2 +1
2 d d 13,
I, =3x gM > +M ﬁ =—Md .. Correct answer (2)
10 10. Official Ans. by NTA (4)
d P TA A ATB
Sol.
1A=Io+3M{$J 0 . S0cm .. 50cm
A — B
{ v v 25cm
=£Md2 +Md> mg  2mg
13 = 0 (torque about point B is zero)
23 I, 13 (T,) x 100 — (mg) x 50 - 2mg) x 25 =0
=—DMd = 1—22—3 100 T, = 100 mg
10 A T,=1mg
8. NTA Ans. (15.00) 11. Official Ans. by NTA (4)
Sol. 0
30 PE.=0
From mechanical energy conservation,
U +K =U +K,
Sol.
1
= mgﬁsin?)O"+0=0+—I(x)2 ia
2 2
1 1 020 1 m@)y o
X —x—+0=0+ - x
mex 5 Xy 2773
»_ 38
>0 = 7 =>0= \/B
~n=15
9. NTA Ans. (2)
Sol. < X >
x =yR*—(R-a)’
X
F=mg—
C *R
2
" F=mg 1_(R—a}
hl m, R
by using work energy theorem = minimum value of force to pull
Wg = AKE 12. Official Ans. by NTA 4)
Sol. + Both discs are rotating in same sense
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m, —m ghzl m, +m V2+ll(x)2
1 2 2 1 2 2

(m1 —mz)gh =%(m1 +m2)(o)R)2 +%Ioo2

2

(m1 —mz)gh =0)7[(m1 +m2)R2 +I]

+ Angular momentum conserved for the system
ie. L, +L,=L;,,

Lo, + Lo, =1, + L),
0.1x10+0.2x%x5=(0.1+0.2) x o,

20

® 3




m Rotational Mechanics

13.

Sol.

14.
Sol.

+ Kinetic energy of combined disc system

1
:»E(I1 +1)o]

1 20\
=01+ o.2>.(?j

= Xx—

279 18 3
Official Ans. by NTA (3)

_03 400 _120_20,

Al

2228

R* L’
I=M(T+EJ ..... (1)

as mass is constant = m = pV = constant
V = constant

m’RI/ = constant = R’L = constant

dL
2RL+R*—=0 ...
R 2)

From equation (1)

dI [2R 2L dLj
—=M| —4+—x—|=
drR 4 12 dr

R LdL
—+——>=0
2 6dR

dL
Substituting value of R from eqution (2)

R L(—zL]
—+===|=0
2 6\ R

R I’ L |3

_—= :> =

2 3R R V2

Official Ans. by NTA (2)
Angular momentum conservation

2

mvl = o+ ml*o®
I1x6x1 18
> m= 2 = —
—+1
3

Now using energy consevation

1

2

= (m+M)r,  (1-cos0)

5
6

:l—cosezgx—
5

cose—é o
50 = 0=63

15. Official Ans. by NTA (9)

Sol. L

3

(m+M)

2
= x [%j =20(1-cosH)

cos0 =1—2
50

= L

i f

(SOR2 +

180w, = 100w,
o, = 1.8w,=1.8 x5

16. Official Ans. by NTA (2)

Sol.

=9 rpm

F, =mg

4

2 .

F, = mo Esme

mgfsine—mm2 £si116£(:0s9 =
2 2 2

cos0=——
20/
17. Official Ans. by NTA (25)

Sol.

3 g

lz 2 1 2 2
M— | +E(ml )IO)

—=— |g(1 —cosH
m+M gl ~cos6)

200R*
o=

®*sinOcosO

ALLEN .

node06\BOBA-BB\Kota\JEE MAIN\Jee Main-2020_Subject Topic PDF With Solution\Physics\Hindi\Rotational mechanics



. ALLEN

node06\BOBA-BB\Kota\JEE MAIN\Jee Main-2020_Subject Topic PDF With Solution\Physics\Hindi\Rotational mechanics

Rotational Mechanics _

18.

Sol.

2
I=0+m[3) +ma’
2

= > ma’
4
Official Ans. by NTA (11)

Let side of triangle is a and mass is m

MOI of plate ABC about centroid

2 2
pomi(la | g|_mal
T 323 12

triangle ADE is also an equilateral triangle of
side a/2.

Let moment of inertia of triangular plate ADE
about it's centroid (G") is I, and mass is m,

L_om_ 3(aY m
B2 42 4
4

pomay_ m a® ma’
1202 4x12 4 192

LINP
/N

a

a a
distance GG' = 3 2\/5_2\6
so MOI of part ADE about centroid G is

2 2 2
Lol om || e ma
NS 192 4712
_Sma2
192

now MOI of remaining part

_ma2 _Sma2 _ 11ma’ B 111,

T 120 192 12x16 16

19.

Sol.

20.

Sol.

= N=11
Official Ans. by NTA (20)

)
— <>
| )~ q

B

o

2
Let moment of inertia of bigger discis I =

= MOI of small disc I, = ————=

by angular momentum conservation

I I 4o,
lo, + Z(O)=I(,02+ Z(,O2:> o, = S
initial kinetic energy K, = —Ioy

2

final kinetic energy K,

2
=l I+l 4o 2110)12 4
2 4) 5 2 5

12475 100 =20%

P% = KII; K2 4100% =

1

Official Ans. by NTA (2)

_ MR® p(nR*)tR?

I =
2 2
I oc R*
L_R_1
I, R} 16
R_1
"R, 2




Rotational Mechanics

21.

Sol.

22,

Sol.

ALLEN .

Official Ans. by NTA (4)

Ol

)
c&& 40¢
............ ‘l' 80 cm
30cm

<—60cm —>

Rectangular sheet

M _, », M__, 2
I = —[L"+B]=—1[80"+60
o 12[ ] 12[ ]

Iy =1+ Md? {parallel axis theorem}
_Mr.2 2 2
=580 +60° [+ M [50]

I M /12[80% +60?] 1

~o _
Iy,

4

%[802 +60%]+M[507?

Official Ans. by NTA (3)

C)/-» 31
St

By anglar momentum conservation

., ®
ol+3Ix0=4I0' = ® :Z

1
(KE), = EIQ)Z
1 o) I’
(KE), = Ex 41) x Z "3
AKE EI ?
= 3 [0
AKE éIof 3
fractional loss = =38 -
KE, 1
710\)2 4
2

23. Official Ans. by NTA (195)

Sol. ©=(L—1)xF
=[(4i+3j-k)—(i+2j+k)]xF

:(3l+3—2f<)x(l+2}+31§)

ij k
t=|3 1 -2
2 3

=7i-11j+5k
x| =195
24. Official Ans. by NTA (20.00)

Sol. 0
M, L)

mo—»v

Before collision  After collision

2

L +mL2jco

09x1?

0.1x80x1=[ +0.1><12jco

[i5+%)
8= —+— |o
10 10

rad
o =20rad—
sec
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Rotational Mechanics

25. Official Ans. by NTA (1)

Sol.

R

Area = TR/ = TER(\] H2 +R2 )

dh
Area of element dA = 2nrd¢ = =2mr
cos©
f el ¢ dm M o 27nrdh
mass of elemen =
nRVH? +R*> cosb

2Mh tan 6dh
dm =
RVH? +R? cosH

(here r = h tan0)

2 2
J-h tan 9(2m htan© th

cos0 ? R? + H?
2M  tan’0 H *H*
- an jh3dh _ MR’H
cosOR \/RZ +H? 2RH’® \/R2 +H?cosO
MR?*H+VR? + H? MR?
= - =
24JR?+H? xH 2

26. Official Ans. by NTA (2)

.
4' &
.
* ,’
’ v
X4 *
e 4
’ s X4
R o s
0' * o
-
.~ f o4
0 R4 ’
# X /
’ » X4
Q B
v l’
S l o <
.
ol. m g
=
N2 , —m
. .
» e
g
.
.
.

I=m(0) +m(%}2 <2+ m(2¢)

2
_2mE L om? =3me?

Angular momentum L = Io
= 3ml o
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27.

Sol.

Official Ans. by NTA (4)
dm

| [ |
— 5 &
X dx

I= J-rzdm = J.xzkdx

L X3
I= koj(xz +—de
0 L

3 3
I=7{£+£}

3 4
7L
I= 0
5 @)
L L x
M=jkdx=jk0(l+— dx
0 0
3L
Mzko(L+—j=k0—
2
2 .
EM =(A,L) ....>i1)
7(2 > IML?
o .. I=— —M L _
From (i) & (ii) 12(3 ) =3

Ans. (4)




