
Practice 2. The dynamics of the translational motion (28/02/2018) 

1. A block of mass m = 4 kg is on a smooth. A light cord is attached to the block, the 

second end of the cord is applied a force F = 10 N, directed parallel to the surface of 

the table. Find the acceleration of the block. 

2. A trolley of mass  m1 = 4 kg is on the table. Trolley is attached to one end of the light 

cord thrown over the block. What will be the acceleration of the trolley, if we tie a 

weight of m2 = 1 kg to the other end of the light cord? 

3. A block is suspended from the spiral balance. Through the block spanned cord, loads 

masses of  m1 = 1.5 kg and m2 = 3 kg are on the ends of cord. What will be the weight 

reading during the movement of goods? The mass of the block and cord is neglected. 

4. An inclined plane of length l = 2 m forms an angle α = 25 ° with the horizon. The 

body, moved uniformly accelerated, slid off this plane in a time t= 2 s. Determine the 

friction coefficient of the body with the plane. 

5. A material point of mass m = 2 kg moves under the action of some force F according 

to the equation x = A + Bt + Ct² + Dt³, where C = 1 m / s², D = -0.2m /s³. Find the 

values of this force at time instants t1 = 2s and t2 = 5s. Find the moment of time when 

the force is zero? 

6. A rocket of mass m = 1 tons, launched vertically from the Earth's surface, rises at an 

acceleration a = 2g. The velocity v of the jet of gases escaping from the nozzle is 1200 

m/s. Find the fuel consumption Qm. 

7. A stream of water hits a fixed plane, placed at an angle of = 60° to the direction of the 

flow of the stream. The velocity v of the stream is 20 m/s, and the area S of its cross 

section is 5cm2. Determine the force F of the pressure of the stream on the plane. 

8. Projectile mass m=10kg released from the anti-aircraft gun vertically upwards with a 

speed of v0=800 m/s. Assuming the strength of the air resistance is proportional to the 

speed, determine the time t of lifting the projectile to the highest point. Coefficient, 

resistance k =0.25kg/s. 

9. A ball of mass m = 10 kg moves with velocity v1 = 4 m / s, then collides with a ball of 

mass m = 4 kg, whose velocity v2 is equal to 12 m / s. Assuming the blow is direct, 

inelastic, find the velocities of the balls after the impact in two cases: 1) the small ball 



overtakes a large ball moving in the same direction; 2) the balls move towards each 

other. 

10.  The gun is mounted on the railway platform. The weight of the platform with the gun 

is M = 15 tons. The gun shoots at an angle of 60 ° to the horizon in the direction of the 

path. What is the speed v1 get the platform due to the impact. The mass of the 

projectile is m = 20kg and it flies with velocity v2 = 600 m/s? 

11.  A disk with a radius of R = 40 cm rotates about the vertical axis. At the edge of the 

disc is a cube. Assuming a coefficient of friction f = 0.4, find the rotation frequency n, 

at which the cube slips off the disk. 

12.  The motorcycle rides along the inner surface of a vertical cylinder of radius R = 11.2 

m. The center of gravity of a motorcycle with a person is located at a distance l = 0.8 

m from the surface of the cylinder. The friction coefficient f of the tires on the surface 

of the cylinder is 0.6. With what minimum speed vmin should a motorcyclist ride? 

What will be the angle of its inclination to the plane of the horizon? 

 


