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1. 3
R4

I

ICOM = I � M 

2

3
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
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
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2.
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






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22 MRMR
5
2

  = 
5

14
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3.

MK2 = MR2 + MR2

K = 2 R

4.

dx

x
l

l

 = 
2

2
1
M


,   dI = xdx x2

= 


0

3 dxx  , = 
4

4
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, = 2

2M


 . 

4

4
 = 

2
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5.

SUBJECTIVE PROBLEMSEXERCISE � III

A R

2MR2

2
MR2MR2 22 

6.



W
 =  sin 
 = 0
When  = 0º

7. 1r


= [1 � (�1)] i�  + (1 � 0) j�  + (0 � 1) k�

= 2 i�  + j�  � k�

2r


= [0 � (�1)] i�  + (1 � 0) j�  + (2 � 1) k�

= i�  + j�  + k�

So    = 
1r
  × 

1f
  + 

2r


×
2f



)k�6j�5i�2()k�j�i�2( 

+ ( i�  + j�  + k� ) × (� i�  +2 j�  � k� )


 = � 14 i�  +10 j�  � 9k�

8.

A

B

mg



A = 0

mg 
2


 cos  � P  sin = 0

p = 
2

mg
 cot 

9.  = F . 
4
L

 = 

 = 
4

FL
 = 

12
ML4

FL
2 = 

ML
F3
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 = 
2
1

 t2

 = 
2
1

 . 
ML

F3
 t2

10. (a)

60º

mg

fr

N

 = mg 
2


 cos 60º

   = 
3

m 2
 . 

  = 
4
g3

 (clock wise)

(b) mg � N = m 






 

2


 cos 60º [In vertical]

N = mg � m 
3g
4

 . 
2


 . 
2
1

N = 
16
13

 mg

fr = m 






 

2


 sin60º = 
4

mg3
 . 

2


 . 
2
3

fr = 
16

33
 mg

11.

m m

m

a
T1

T2

r/a

mg

a

mg � T2 = ma ...(1)

(T2 � T1)r =  = 
2

mr2
.

r
a

T2 � T1 = 
2

ma
...(2)

T1 = ma ...(3)

mg � ma � ma = 
2

ma

mg = 2 ma + 
2

ma

12.





 = 
2

2 MR
3mR

2

 
 

 
= 

2
R)Mm6( 2

mgR = 
2
1

 2  2 = 


mgR2
 = R)Mm6(

mg4


= )5.0)(16.0(
101.04




= 5

2 = 5   = 5  rad/sec.

13.

N mg si
n 30º

2
a

30º

mg

Nx = 
2
a

 mg sin 30º, N = mg cos 30º

Now, mg cos 30º . x = 
2
a

 mg sin 30º

x = 
32

a

14. m 6q

1 2

l1 l2

11 = 22
(m + 1) 1 = (6 + 2) 2
m1 = 62 ...(1)
Similarly 241 = m2 ...(2)

  m2 = 6 × 24   m = 12 gm

15.
30º

mg
60º

f

mg

f

30º
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f . sin 60º .  = mg sin 30 × 
2


f = 
32

mg
 = 

3

100
N

16. 5

13
12

T cos = 

T . 
13
12

 =  T = 
12

13

17.

mg

T = mg , mg . R = 
2

mR2


 = 
R
g2

 , 2 = 2 . 
R
g2 

 = 
2 2
R

4g


 ,




















g4
R

R1

2R2

22

18.

T1

1cm

2m

5kg

4kg

a2



a1

 . 2 = a1 ...(1)
 . 1 = a2 ...(2)
5g � T1 = 5a1 ...(3)
T2 � 4g = 4a2 ...(4)
� T1 . 1 + T1 × 2 = 4 ...(5)

19.
3kg

1m 1m
3kg

M
8t = 2 × 3 × 12 

 = 
3
t4

v = R  3 =  × 1

  = 3 rad/sec

 

3

0

d  = 
t

0
3
tdt4

3 = 
3
t2 2

 t = 1.5 2 sec

20.

0.2

0.1m

I3

I2

I1

Mg

1 = 
3

)2.0(20 2
= 

3
8.0

   I2 = 
220(0.15)

3
 = 

3
45.0

e = I 

   I3 = I1 + I2 = 
3
25.1

 e = 
200.01 = I3      = 48º

21.

h
ma

A
mg

f

N = mg
V = a + bt2
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a = 
dt
dv

 = 2bt, N . 2r = ma 
2
h

 + mgr

mgr = mh bt, t = 
bh
gr

22.  = mg 








8


A

D P

B

C

l/4
l/8

l/4

23.

60º

B
m m

A
R

R

30º

m

R
l

l

l

2R cos 30º = 

  R = 
3



A = 3m R2 = 3m . 
3

2

  IB = 2m2

24. 4g � T1 = 4a  = 
2
1
 (10)2

T2 � 2g = 2a

(T1 � T2) r = 
2
r40 2

 . 
r
a

2g = 26a, a = 
13
10

 m/s2

25. m

mg
h

R

mg � T = m . a

 mg � T = m . a

T . R = 
2

mR2
 .   T = 

2
ma

, a = )Mm2(
g.m2


26.

r



8m/s

y








 0,
3
5 x

tan  = 
4
3

   = 37º

L = mvr = 2 × 8 × 
3
5

 sin 

= 2 × 8 × 
3
5

 × 
5
3

 = 16 kg m2/s

27.

r = i�  + j�


L = m (


r × 


V )

= 2 [( i�  + j� ) × (2 i�  + 3 j� )]

= 2k�  kg m2/s

28. 
d

= 
12

ma2
 = 

12
1002

= 
3

50
 kg cm

= 
3
1050 4

 kg m2

     0.10 = 
3
1050 4

 . 

=  = 60 Rad/sec2

=  × t = 60 × 5 = 300 Rad/sec

    So L = 

= 
3
1050 4

 × 300

= 0.5 kg 
sec
m2

   E = 
2
1

 2 = 
2
1

 









210
3
5.0

(9 × 104)

= 75 J
29. Inew = Iold + mpR2

= 0.5 + (0.2) (0.2)2

= 0.5 + 0.008 = 0.508
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So  = new new

new = 
508.0
5.0

 × 20 = 19.7 rad/sec

30.

V

O R

V  velocity of man w.r.t. ground

t = 
v
R2

0 = mvR � 

mvR = 














2
2

mR
2
mR22

 

 = 2mR24

2mvR
= 

R12
v

  = 
t


  = t

  = 
R12

v
 × 

v
R2

 = 
6


 = 30º

31.

0

K.Ei =
2
1

 0
2,  = 

2
1

2
MR2

 0
2

I10 = I2

     I1 = 
2

MR2
,      I2 = 

2
MR2 2

2
MR2

 0 = 
2

MR2 2
  = 

2
0

K.E.f = 
2
1

 2   = 
2
1

 . 
2

MR2 2
 . 

4

2
0

  = 
2
1

4
MR 2

0
2


, K.E.f = 
2
1

 K.E.i

32.

P2O

P1
S

Axis of Rotation

2
MR2

 0 = 














2
2

MR
2

MR
 

 
2
0  = 

2
3

  ,  = 
3
0

33.

6 m/s 








3
10

,0

(�2.5, 0)

d

Angular momentum
= mvd

34.  = v/R

So K.E. = 
2
1
2 + 

2
1

 mV2

  = 
2
1

 






 2mR
5
2

2

2

R

V
 + 

2
1

mV2

  = 
10
7

 mV2

35. 2V = 50 m/s

36. mgh = 
2
1

 2 + 
2
1

 mV2,      = 
R
V

mgh = 
2
1

 . 
5
2

mR2 . 2

2

R

V
 + 

2
1

 mV2,

  = 
10
7

 mV2,      V = gh
7

10

37.



l
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mg sin  = 
10
7

 mV2

V = sing
7

10


38.

N

R
mV

mg
2



mgR = 
10
7

 mV2

 mV2 = 
7

10
 mgR

 N = mg + 
R

mV2

N = m g + 
7

10
 mg

   = 
7

17
mg

39.

A

B

2m

V0



B

A

M

V2

2m

V1

l l

m

mV0 = 2mV2 � mV1
   V0 = 2V2 � V1 ...(1)

2
1

mV0
2 = 

2
1

 . 2mV2
2 + 

2
1

mV1
2

V0
2 = 2V2

2 + V1
2 ...(2)

From (1) & (2)

V0
2 = 2 

2
10

2
VV







 
 + V1

2

2V0
2 = (V0

 + V1)2 + 2V1
2

2V0
2 = V0

2 + V1
2 + 2V1V0 + 2V1

2

3V1
2 + 2V1V0 � V0

2 = 0

V1 = 
32

)V(�34V4V2 2
0

2
00





V1 = 
6

V4V2 00 
= 

3
V0 , �V0,  V2 = 

3
V2 0

40. (a) Ft = mVC

VC = 
m
Ft

F

(b) t = F. t
2


 = IC 

 = 
2

tF
 = C

 = 

12
m

2

tF
2


 = 

6Ft
m

41.

r

R

2R

 = 
)RR4(

M
22



= 2R3

M



dm = 2R3

M


 . 2rdr

  dI = 2R3

Mr2
 . r2dr

    I = 
3
2

 
R
M

 
R2

R

3drr  = 
3
2

2R

M
 

4
)116(R4 

= 
4

10
 MR2 = 

2
5

 MR2

 K.E. = 
2
1

 MV2 + 
2
1

 . 
4

10
 MR2 2

2

R4

V

= 
16
13

MV2
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42.

R


sin

M
g

M

H

Mg sin  � f = Ma

f . R = CMR2 . 
R
a

a = )1c(
sing




f = 0

MgH = 
2
1

 CMR2 . 2

2

R

V
 + 

2
1

 MV2

MgH = 
2
1

 MV2 (C + 1)

C + 1 = 
8

14
 C = 

4
3


