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Unit 2.- DYNAMICS 
 

1.- A 5 kg block hangs from the end of a massless inextensible rope. The block is pulled 
vertically upward with an acceleration of 2 m/s2. (a) Find the tension in the rope while the block is 
moving. (b) When the block is moving, the tension in the rope is reduced to 49 N, what kind of 
motion will the block undergo? (c) If the remove completely the rope, it is observed that the block 
goes up 2 m before stopping, what was the velocity of the block? 

 
2.-Two blocks of masses m1 = 20 kg and m2 = 15 kg are in contact on a horizontal, frictionless 

surface, as shown in the figure. A horizontal force F = 40 N is exerted on block m1. Find: (a) The 
acceleration of the system. (b) The magnitude of the force between the two blocks. Repeat the 
exercise if the coefficient of friction between the blocks and the surface turns out to be µ = 0.02.  

 
 

 
 
 
 
3.-A block slides down a plane inclined an angle of 30º with respect to the horizontal direction. 

After reaching the end of the inclined plane, it moves on a horizontal surface and then it stops. Find 
the coefficient of friction between the block and the surfaces (assuming to be equal for the inclined 
plane and the horizontal surface) if the block travels the same distance along the inclined plane and 
along the horizontal surface. 

 
 4.-A 105 kg sled slides on snowy horizontal track with a velocity of 36 km/h. The coefficient 

of friction between the sled and the snow is µ = 0.025. (a) Find the time elapsed until the sled stops. 
(b) How far will the sled travel until it stops? 

  
5.-Two blocks of 16 kg and 8 kg are on a frictionless horizontal surface. The blocks are 

connected by a rope A. Both blocks are pulled to the right with a constant acceleration of 0.5 m/s2 

by a second rope B. Find the tension in the rope A connecting both blocks.  
 
6.-Two blocks A and B with masses of 200 kg 

and 100 kg respectively, are connected with a rope as 
shown in the figure. Block B is on a plane inclined an 
angle of 30º with respect to the horizontal. Both 
pulleys are assumed to be massless and frictionless 
with respect to the rope. Block A is suspended from 
the pulley. The coefficient of friction between block 
B and the inclined plane is µ = 0.25. Find the 
acceleration of each block assuming the system is 
initially at rest.  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7.-Three identical blocks of 2 kg are connected by two massless ropes. The rope is wrapped 

around a frictionless pulley as shown in the figure. Find the acceleration of the system and the 
tension in the rope between blocks A and B.  

 
 
 
 
 
 
 
 
 
 
 
 
8.-Find the height difference between the outer and inner edges of a banked road with a 600 m 

radius and a width of 7.2 m, so that an automobile can safely travel the road at 80 km/h without 
experiencing lateral forces. 

 
9.-A particle of mass m is suspended from a massless inextensible rope with a length L. The 

other end of the rope is fixed to a vertical axis that rotates with constant angular velocity ω dragging 
the rope and the mass m in its rotation. Find, as a function of ω, the angle θ between the rope and 
the vertical direction. 

 
10.-A 2 kg particle describes a curve in space whose parametric equations are , 

 and , where t is the time. Find, for t = 2 s: (a) The velocity and acceleration 
vectors and their magnitudes. (b) The linear momentum vector. (c) The angular momentum of the 
particle with respect to the origin of coordinates. (d) The force acting on the particle. 

 
11.-The motion of a 2 kg particle in the xy-plane is given by the position vector  

. Find: (a) The moment of the force acting on the particle with respect to the origin 
of coordinates. (b) The linear momentum of the particle. (c) The angular momentum of the particle 
with respect to the origin of coordinates. 

 
12.-A bullet goes out through the mouth of a rifle with a velocity of 500 m/s. We know that the 

resultant force exerted by the gases on the bullet is given by the equation  (in 
units of the International System) where t is the time. (a) Plot force F versus time t. (b) Calculate 
the time the bullet spent inside the rifle if the value of force F in the mouth of the rifle is 200 N. (c) 
Determine the impulse exerted on the bullet and its mass. 


