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1Torque 

  
  
  
  

 = r F sin  
 N.m 
 

 
 

 

 1

  635 N 
1.2 mN 28.5 X 10

0.8 m

 

 

Torque and  Static Equilibrium  

  

Torque 
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N 2F = 3 X 1060°2m

a   henge 
b wedge1.5 m

a

 

 

 

 

a 

 

b  

 

 

 

8 m0.5 m 
3 mN 28 X 10

N . m 32.28 X 10 
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F1F2F1 r  
F2 r 

a F2 F1 
b F2 F1 
c F2  F1 
d F2 F1 

a  
b  
c  
d  
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40 cm 10 N 

a 4 N.m 
b -8 N.m 
c -4 N.m 
d 8 N.m 

 

a 87 N.m 
b -87 N.m 
c 78 N.m 
d -78 N.m 
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55 N.m 
240 N 

10 cm 25 cm 50 cm 75 cm 

a 25 cm  
b 10 cm  
c 50 cm  
d 75 cm  

a  76 N 
b -67 N 
c + 76 N 
d +67 N 

 

 

60 N 

a F4 
b F1 
c F3 
d F2 
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a 2 
b 4 
c 3 
d 1 

a 1 
b 2 
c 3 
d 4 
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60 N
45° 

40° 

a F1 = 42 N F2 = 46 N 
b F1 = 46 N F2 = 42 N 
c F1 = 24 N F2 = 42 N 
d F1 = 46 N F2 = 24 N  
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a  
b  
c  
d  
e  
f  

F 

a  
b  
c  
d  

 

a 0°90° 
b 90°0° 
c 45°45° 
d 90°90° 

 

30 N 

a  
b  
c  
d  
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a  
b  
c  
d  

a  
b  
c  
d  

a  
b  
c  
d  

50 cm L 

a 47 cm 
b 47 cm 
c 50 cm 
d  
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F 50 N 10 cm 25° 

a 4.2 cm 
b 21 cm 
c 6.5 cm 
d 0.50 cm 

 ) couple(   
  

 

 

 

 

 

 
 

  
 r 
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 O 
 

m

52 kg
17 cm

a

b
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0.6 N.m

2m
Cb
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Torque 1 = 450 N.mTorque 2 = 500 N.m

a  
b 

 
c  
d  
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a  
b  
c  
d  

F1 F2 
 

a    
b  
c  
d  
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a  300 N.m  
b  
c 600 N.m  
d -1200 N.m  

75 N 50 N 

 

 

a 22 N.m  
b 38 N.m 
c 22 N.m  
d 60 N.m 
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F1 = 96 N F2 = 120 N 1.2 m 

a -27 N.m 
b 58 N.m 
c 27 N.m 
d -58 N.m 

 

 

F1 = 72 N F2 = 85 N 25 cm 
 . F1 F2 

a  
b  
c  
d  
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F1 = 120 NF2 = 95 N F3 = 125 N 1.0 m 

 

a -24 N.m 
b -42 N.m 
c 24 N.m 
d 0 N.m 

 

F1 = 55 N F2 = 65 N75 cm 

a 6.1 N.m 
b 16 N.m 
c -3.9 N.m 
d -5.9 N.m 
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F1 = 36 N F2 = 65 NF3 = 54 N64 cm 

a  
b  
c  
d  
e  
f  
g  
h  
i  
j  
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1  F = 0 

a = 0

2  = 0 

 

constant velocity
constant angular velocity 

m = 55 kgL = 4m

a M = 75 kg  
b nNormal Force 

= 12 kg pim  
c a

 

 

a  

 

 

 

 

 

 

 Equilibrium       



kamalabudari@gmail.com  82 
 

b n 

c 

 

10 m50 N

50°sµ 

P  

P
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5 mN 2 3 X 10
53°

N  26 X 101.5 mTR

 

A

B

C
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4 m20 kg 
1 m  

A 32 N 
B 45.2 N 112 N 
C 131 N 
D 98.2 N

t = 0 

 

 

 

1m 
1.5 N 20 cm 

a 20 N 
b 1.5 N 
c 15 N 
d 3 N 
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V

a  
b  
c  
d  

2 m 8 N 

 

 

 

 

 

 
a 1 N 
b 8 N 
c 4 N 
d 6 N

 

a  
b  
c  
d 
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1m 

 

 

 

 
a  
b  
c  
d 

 

 

 

 

 

 

 

 

 

a 0 N.m 
b 2.5 N.m 
c 5 N.m 
d 7.5 N.m
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2.7 N 

 

 

 

 

 

 

 

a 0.3 m  
b 0.15 m  
c 0.5 m  
d 0.5 m  
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a  
b  
c  
d  

cF
10 cm 

 

a 9.0 N 
b 4.5 N 
c 3.0 N 
d 1.5 N 
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a  
b  
c  
d  

4 kg A
2.5 m 30 kg B 25 kg B 
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MF5 kg 

a  
b 45° 

2 kg 

5 cm 

 

b a

cos 45
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6 cm 5 cm 
 

 = 450 N MF 

 

 MF
7.3 kg2.3 kg Mg

12 cm 
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Achilles tendon

TF

BF72 kg 
D d

NF= mgN F

BF

25 kg 105 ° 
 maxF

2.0 kg gF15 cm 
5 cm
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= 385 N AF475 N B =F

CF

  

 

 

 

2 m15 
kgM=35 cm Hip joint 78 

cm 
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3 
 

2800 kg 
a 9500 Ncounterweight

 
b  

 

4 1800 N.m
A 
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5 FAFBA B
52 kg 

a  
b 28 kg 

a

 

 

 

 

b 

 

 

 

 

 

 



kamalabudari@gmail.com  96 
 

 

 

6 
= 11NFF=  TFJaws 

 

 

7 1660N 
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8 6.6 m
F19 kg 
 

a 1.5 m 
b 0.15 m 
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9 110 kg320 kg 
Normal Forces  

10 FAFB1200 kg 
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11 75 kg9 m 25 kg 
 

a  
b 15 kg 

 

 

 

 

 

 

 

 

 

12 m = 
190 kg 
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13  

 

14  m = 24 kg 
M = 66 kg 
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15 cork200 N 400 N
F

 

16 AFBF280 kg
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17 3.2 m
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18 215 N155 N  
a  
b 
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19 = 7.2 mABm = 12 kgM = 
21.5 kg 
a CD 
b AAB 

 

a.  

 

b.  
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20 M = 940 kgL
 

 

 

 

 

 

21 2m 10 kg  
a  
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20°

F = 100N37°

2m 

AO 

 

BC

80 NB
A
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O

O
a = 10 cmb = 25 cm
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35 kg L=5 m
d=1.2 m

A  

 

 

B  

 

 

 

 

 

 

 

 

 

 

2 kgBF
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1m 49.7 m50 g
10 cm39.2 cm

500 N4m3m
6 m100 Nhinge

30°

a T 
b  
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200 N3m
700N1 m 

 

 

 

 

 

 

 2m30 kgT
 700 N d = 0.5 m
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700 N
200 N6m

80 N

a  
b x = 1m

 
c 900 N
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4 mw

= 0.5 sµx A
w 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



kamalabudari@gmail.com  113 
 

AFBF 
200 kg 
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4 kgA
30 kg2.5 m XB 

25 kg 
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1500 kg 20 m15000 kg
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2.2m 25 kg 

M = 28 kgHF
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1

X Y

15 kg  (0,0)
23 kg ( 0,4)
34 kg (3,0)

8 kg

Center of Mass
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4 

Lo2Lo3Lo 

 

 

 

 

5 M , m  

a  

b  

c  

d m 
 

6  

a  

b  

c  

d  

e  
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7 
 

a  

b  

c  

d  

8 4 kg 10 kg x = +21 m 
 

a + 7 m 
b +10.5 m 
c +14 m 
d +15 m 

 
9 3m , 02 kg

3 kg 
a (-3m , 0) 
b (-2m , 0) 
c (2m ,0) 
d (3m , 0) 

 
 

10 2 kg (0,0)2kg (2 , 0)4kg (2 , 1) 
 

a (0.5 , 1.5) 
b (1.5 , 0.5) 
c (2.5 , 1.5) 
d (2.5 , 0.5) 

 

 

11 1 kg 2 kg 3 kg (0 , 0)(1m , 1m)(2m , -2m)
 

a (1.3 m , 0.67 m) 
b (1.3 m , -0.67 m) 
c (-1.3 m , 0.67 m) 
d (-1.3 m , -0.67 m) 
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12 3 kg  (0 , 8 )1 kg ( 12 , 0)
4 kg  

a (-3 , -6) 
b (-12 , -8) 
c (3 , 6) 
d (-6 , -3) 
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Angular Displacement Sr

A
(S = 2 r360° 

 = 360° = s/r = 2 r/r = 2 radians 

 

1 radian = 360° /  
360°radians 

1 radian = 57.3° 

 

Dynamics of Rotational Motion 
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RadiansRad 

0.25 m 5 m 

radian 

 

  

X  = 90° 

 

X rad         =       4 rev 

 

0.86 mrad
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Rad

a

b

c

d

e
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Rad

t

Rad /s 

 

 

Angular Displacement 

 

Angular Velocity 
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  2rad / s
  
 
 

1 
180° 

a 3 rad , 6 rad 
b -1 rad , 1 rad 
c 1 rad , 5 rad 

180° rad = 3.14 rad

a 6 rad  3 rad = 3 rad 
b 1 rad  (-1 rad) = 2 rad 
c 5 rad  1 rad = 4 rad 

 
2 

1 s 
 b

3 rad/s 
a rad/s 6-2.22 X 10 
b rad/s7 -1.16 X 10 
c rad/s8 -3.17 X 10 
d rad/s 7-4.52 X 10 
e rad/s 7-1.99 X 10 

 

 

Angular Acceleration 
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4 rad/s12 rad/s4 s

a 8 rad 
b 12 rad 
c 16 rad 
d 32 rad 
e 64 rad 

5

rad/ s5 7.27 × 10

4.1 m

a 30° 
b 30 rad 
c 30   

 
 

 

 

 

 

 

 

60.96 cm96560.64 km

Arad

B
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rad/s

 

 
 

 

 

 

 Moment of inertia ImF = ma 

 

 2kg . m  

  
  

 

Motion 
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1 5 kg 7 kg4 m
 

a  

b 0.5 m5 kg 
 

2 TF15 NM = 4 kgR = 33 cm
30 rad/s3 s

= 1.1 N.m fT 
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3 10 kg 2 m 
 

a 220 kg . m 
b 240 kg . m 
c 22 kg . m 
d  280 kg . m 

 

4  
a  
b 

 
c  
d 

 
e  
f  
g 

 
h 

5 
 

 

a  
b  
c  
d  
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6 
 

a  
b  
c  
d  

 
7 2.0 m 

 

a  
b 5 
c  
d 0.2  
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8  

 

 

 

a  
b 1/4  
c  
d 1/6 

 

9 

 

a  
b  
c  
d  
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10 1 kg 1.5 m 

 
a 21 kg . m 
b 22.25 kg . m 
c 24.5 kg . m 
d 21.5 kg . m 

 
11  
a  
b  
c  
d  

 
12 

 

a.  
a  
b  
c  
d  

 
13 m 8 m 

4 m 
 

a 34 m 
b 33 m 
c 32 m 
d 31 m 
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14 

 

 

a  
b  
c  
d  

15 

 :  

a  
b  
c  
d  
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16 m kg 
2r 

 

a 214 mr 
b 216 mr 
c  2mr 60 
d 256 mr 

17 
r  

a 24 mr 
b 22 mr 
c 28 mr 
d 26 mr 
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18 1.2 m 1.3 kg 
035 kg  

a 21.1 kg . m 
b 20.50 kg . m 
c 20.62 kg . m 
d 21.9 kg . m 

19 1.2 kg 2.0 m 2.4 kg 
1.0 m  

a 1.2 kg 2.4 
kg 
b  kg    

kg 
c 1.2 kg 

2.4 kg 
d  
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20 
r 1I

3r 2I 

 

a 1/9 
b 1/6 
c 1/3 
d 1/12 

 

1  
a  
b  
c  
d  
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2 
 

a A 
b B 
c  

 

 

 

 

 

 

 

3  
 

  

  

 

 

 

 

 

 

4 
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5 25 kg 0.8 m40 N.m  
a 22.5 rad/s 
b 25 rad/s 
c 27.5 rad/s 
d 210 rad/s 
e 212.5 rad/s 

6 
 

a X 
b Y  
c O 
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21.5 rad/s 

0.33 m
250 N

20.94 rad/s 

a  
b  
c 5 s 

 

moment of inertia10.8 kg0.648 m
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merry-go-round0.68 rad/s
34s7m31000kg 

kg 26 -5.3 X 10
2kg.m46 -1.9 X 10  

 

8.5 cm0.37 kg 

a  

 

b 183.2 rad/s 5 
s157 rad/s 

55s 
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13kg6 3.  2s/22.6 rad. 

a  

 

b triceps muscle 

 

 

14
16.328 rad/s0.2 s0.9kg0.95 m
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350 g1.2 m

a  

 

b 0.02 N
 

a X 

 
b Y 

 

m=2.2kgM=3.4kg
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17 
9.42 rad/s1.5 N  

 

 

 

 

 

 

 

 

 

 

 

a 9cm 

90° 

 

b  
20.11 kg.m 
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merry-go-round
1.57 rad/s10 s2.5 m

560 kg25 kg

193.75 m135 kg

a  

 

 

 

b 37.68 rad/s
8 s
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0
3600kg4m250 kg

3.35 rad/s5 min 
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1 Rotational Kinetic Energy 

 

  

 ( I)   

 J

2 

 LAngular momentum
 
  s/2Kg.m 
  

  y 
  

  

 

Angular Momentum 
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3 Angular Momentum and Torque 

  

4 Conservation of Angular Momentum 

 ( t = 0 )
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1 0.27kg1.35m
10.4rad/s 

2 2.8 kg28 cm
136.07rad/s6s 

 

3 5.652 rad/s
3.768 rad/s 

a  

 

b  
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4 I
 

5 3.5
8.373 rad/s 

 
 

6 4.186 rad/s 
15.7 rad/s24.6 kg.m 

 
a  

  

 

b  
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7 18.84 rad/s
1.5 m15 cm48 kg
4s  

8 75 kgmerry-go-round3m820 
2kg.m0.95 rad/s

 
a  

 

b 
 

9 9.42 rad/s5kg0.4 m
2.6 kg7 cm
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= 8.8 rad/s

10 merry-go-round0.8 rad/s4.2 m
21360 kg.m65 kg

 
a  

 

 

 

 

 

 

b 
 

 

11 ML
m 

12 20.724 rad/s

 

= 12.56 rad/s
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13 round-go-merry21260 kg.m2.5 m
1.7 rad/s

1.35 rad/s 

14 0.2 m
150.72 rad/s6s 

15  
a  
b  

kg 245.98 x 10 

m 66.38 x 10 

m 111.496 x 10 
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16 4 kg 3 kg42 cm
rad/s

 

 

 

 

 

 

 

 

  

 

 

 

17  
a  
b  
c  
d  

 
18 +x-z

 
a +y 
b -y 
c +x 
d -x 

19  2 kg0.5 m12 rad/s
 

a 0 
b 6 N.m 
c 12 N.m 
d 72 N.m
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1 

t1/2t 
a  
b  
c  
d  
e  

 
2  

a a-100 N 
b b-500 N 
c c- 500 N 
d d- 800 N 
e e-500 N 

 

 

3 F = 80 Nl = 5 m 
x = 3 my = 4 mF

P
a 80 N 
b (80 N ) ( 5 m)  
c (80 N) ( 5 m) ( sin 37°) 
d (80 N) ( 4 m) 
e (80 N) ( 3 m) 
f (48 N) ( 5 m) 
g (48 N) ( 4 m) ( sin 37°) 

 
4 

 
a  
b  
c  
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5 

 
a  
b  
c  
d  
e 

6 m

m 
a  
b  
c  

 

 
7  

a  
b  
c  
d  
e  

 
8 2 kg

 
a  
b  
c  

 
9 merry-go-round

 
a  
b  
c  
d  



kamalabudari@gmail.com  157 
 

10 merry-go-round
 

a  
b  
c  
d  

11  
a  
b  
c  
d  

 
12 

 
a  
b  
c  
d  

 
13 

30° 
a  
b  
c  
d  

14 
 

a ¼ 
b ½ 
c 2 
d 4 
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15  
a  
b  
c  
d  

 
16 

 
a  
b  
c  
d  

17 
 

a 4/5 
b 8/5 
c 2 
d 4 

 
18 

 
a  
b  
c  
d  

 
19 M R2M3R

 
a  
b  
c  
d  

 
20  

a  
b  
c  
d  
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21  
a  
b  
c  
d  

 
22  

a  
b  
c  
d  

 
23 

 
a  
b  
c  
d  

24 
 

a  
b  
c  
d  

 
25 

 
a  
b  
c  
d  

 
26 

 
a  
b  
c  
d  
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27 
 

a  
b  
c  
d  

 
28 4.71 rad/s 0.2 s 

a 9 ° 
b 15° 
c 54° 
d 96° 

29 90 N.m
30 cm 

a 300 N 
b 150 N 
c 30 N 
d 15 N 

 
30 N.m

cm53°
 

a 190 N 
b 380 N 
c 19 N 
d 38 N 

 
31 23 kg.m3.5 N.m 

a 20.857 rad/s 
b 21.17 rad/s 
c 23 rad/s 
d 23.5 rad/s 

 
32 m 2m

x = a3mx = 2a
 

a 22 ma 
b 23 ma 
c 212 ma 
d 214 ma 
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33 10 kgO
= 1m 1RF1 = 5 N

= 0.5 m 2RF2 = 6 N 
a 21 rad/s 
b 20.6 rad/s 
c 20.4 rad/s 
d 20.8 rad/s 

 

 
34 4 m

3/2I = ML 
a 22.45 rad/s 
b 23.68 rad/s 
c 24.9 rad/s 
d 26.75 rad/s 

 
35 1.53 kg 7.07 kg

66 cm 
a 24.49 rad/s 
b 27.98 rad/s 
c 29.87 rad/s 
d  
 

36 j 61.00 x 10
400 rad/s2kg . m 

a 6.25 
b 12.5 
c 25 
d 50 

 
37 25 kg.m3 N.m8 

s 
a 57.6 J 
b 64 J 
c 78.8 J 
d 122 J 
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38 220 kg . m/s4s 
a 2.5 N .m 
b 5 N .m 
c 40 N.m 
d 80 N.m 

 
39 1.67 X 10-27 kg2 X 106 rad/s0.8 m

 
a 2kg.m/s 21-1.28 X 10 
b 2kg.m/s 21-1.76 X 10 
c 2kg.m/s 21-2.14 X 10 
d 2kg.m/s21 -3.2 X 10 

 
40 25 kg .m

18.84 rad/s21.8 kg.m
 

a 12.56 rad/s 
b 20.742 rad/s 
c 47.1 rad/s 
d 62.8 rad/s 

 
 

1  
a  
b  
c  
d  

 
2  

a  
b   
c  
d  

 
3 6 N 

a O N 
b 6 N 
c 9.8 N 
d -6 N 
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4 9.8 m/s 
a mg 
b  
c  
d  

 
5 800 N

 
a 800 N 
b 400 N 
c 500 N300 N 
d  

 
6 

 
a  
b  
c  
d  

 
7 75 kg

50 kg2 m 
a 1.3 m 
b 2.3 m 
c 2.5 m 
d 3 m 

 
8 40 N500 N350 N

1.5 m
 

a 1.1 m 
b 1.5 m 
c 2.1 m 
d 2.7 m 
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9 10 m100 N400 N
2 m 

a 130 N 
b 250 N 
c 370 N 
d 500 N 

 
10  m  N  N 

 m  
a 130 N 
b 250 N 
c 370 N 
d 500 N 

 
11 12 m300 N

4 m 
a 100 N 200 N 
b 200 N100 N 
c 900 N2700 N 
d 2700 N900 N 

 
12 200 N18 m

650 N 3 m  
a 520 N130 N 
b 640 N210 N 
c 195 N975 N 
d 295 N1000 N 

 
13 50 cm0.4 kg

0.6 kg 20 cm80 cm
0.3 kg  

a 20 cm 
b 25 cm 
c 30 cm 
d 70 cm 
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14 500 N100 N8 m

 
a 4 m 
b 2 m 
c 1.6 m 
d 6.4 m 

 
15 2m4 kg2 kg

30 kg50 kg
 

a 1.2 m 
b 1.23 m 
c 1.26 m 
d 1.3 m 

 
16 40 m0.5 kg

2 m 
 

a 6.2 N 
b 12 N 
c 25 N 
d 50 N 

 
17 2.8 kg 12 cm 

7.5 kg 
 

a 100 N 
b 500 N 
c 1000  N 
d 1500 N 

 
 
 

 

18 15 

 

 


