
CHAPTER 5: TORQUE, ANGULAR 
MOMENTUM & EQUILIBRIUM 
THEORETICAL QUESTIONS 

1. What is torque? Is it a vector or scalar? Explain.          

2. What do you mean by static equilibrium and dynamic equilibrium? 

3. Define equilibrium and state its two conditions. 

4. Define (i) Centre of Mass  (ii) angular momentum     (iii) torque 

5. What is a couple? Define moment of a couple. 

6. State and explain the law of conservation of angular momentum for a particle 

7. Differentiate between: Moment of force and moment of couple. 

 

NUMERICAL PROBLEMS 

1. A  uniform  ladder  of  length  l  and weight W  =  50N  rests  against  a  smooth  vertical wall.  If 

the coefficient of friction between the ladder and the ground is 0.40, find the minimum angle 

θmin such that the ladder may not slip. (θmin = 51.3o)  

2. A uniform ladder of length “l” and weight 60 N rest against a smooth vertical wall. If the 

coefficient of friction between the ladder and the ground is 0.40, find the minimum angle such 

that the ladder may not slip. (51.34o) 

3. A ladder with a uniform density and a mass m’ rest against a frictionless vertical wall at an 

angle of 60o. The lower end rests on a flat surface where the coefficient of friction (static) is 

0.40. A student with a mass (M = 2m) attempts the climb the ladder. What friction of the length 

‘L’ of the ladder will the student have reached when the ladder begins to slip? (0.789) 

4. A ladder of length ‘l’ and weight 200N rest against a smooth vertical wall at an angle of 50° the 

center of gravity of the ladder is 0.4 L from the base. How large a force of friction must exist at 

the base of the ladder if it not to slip what the necessary coefficient of static friction.   (67.13N, 

0.33)  

5. A ladder rests against a smooth wall at an angle of 60° with the ground. The ladder weights 

200N and its center of gravity is at one-third of its length from the base. Determine    (1996) (i) 

The friction force which prevents the ladder from slipping and (38.48N) (ii) The coefficient of 

static friction. (0.1924) 

6. A uniform horizontal beam of length 8 m and weighing 200N is pivoted at the wall with its far 

end supported by a cable that makes an angle of 53o with the horizontal. If a person weighing 

600N stands 2m from the wall, find the tension and the reaction force at the pivot. (313 N, 581 

N, 71.1o) 

7. A 15 m ladder weighing 600 N rests against a smooth wall at a point 12 m above the ground. 

The center of gravity of the ladder is one third the way up. A man weighing 400N climbs half 

way up the ladder. Assuming that wall is smooth, find the reaction of the ground and the wall. 

(1044 N, 73.3o) 

8. A  12-meter  ladder  weighing  400  N  rest  against  vertical  wall  at  a  point  10 meters  above  

the  ground. The center of gravity of the ladder is one-half the way up. A man weighing 200 N 

climbs three-fourth up the ladder assuming that the wall is smooth find the reaction of the 

ground and the wall. (231N, 642.93N)



 

9. A 15m ladder weighing 350 N rests against a smooth wall at a point 12 m above the ground. The 

center of gravity of the ladder is one-third the way up. A boy 470 N climbs half way up the 

ladder.  Calculate the reaction exerted by the wall and the ground. (263.75N, 861.37N) 

10. A 15m ladder weighing 350 N rests against a smooth wall at a point 12 m above the ground. The 

center of gravity of the ladder is one-third the way up. A boy 47 Kg climbs half way up the 

ladder.  Calculate the reaction exerted by the wall and the ground. 

11. A uniform beam weighs 200 N holds a 480 N weight at one third of its length from the right end 

of the beam. The beam is supported horizontally at its two ends. Find the reactions of the 

supports on the ends of the beam. (260N, 420N) 

12. A uniform horizontal rod weighing 98N is pivoted at a vertical wall.  Its far end is supported by 

a string whose other end its tied to a point on the wall above the pivot. A boy of mass 20kg 

stands at the center of the rod. Find only the vertical component of the tension in the string and 

only the vertical component of the reaction at the pivot. Length of the horizontal rod is 4.0 

meters. (147N,  47N) 

13. A particle of mass 0.3 kg moves in the xy-plane. At the instant its coordinates are (2, 4) meter, 

its velocity is (3i + 4j) m/s. At this instant determine the angular momentum of the particle 

relative to the origin. (-1.2 k J.S) 

14. A particle of mass 0.3 kg moves in xy-plane. At the instant, its coordinates are (2, 4) m and its 

velocity is (3i + 4j) m/s. At this instant determine angular momentum of particle relative to 

origin. 

15. A particle of mass 400 grams rotates in a circular orbit of radius 20 cm at a constant rate of 1.5 

revolutions per second. Evaluate the angular momentum of the particle with respect to the 

center of the orbit. (0.151 J.S) 

16. A particle of mass 0.5 kg moves along xy-plane. At that instant, the coordinates are (3, 4) m and 

its velocity is (4i + 5j) m/s. Determine the angular momentum relative to origin at that time.  

 


