
EXERCISES OF KINEMATICS OF 4TH ESO 

magnitude unit of SI 

position (x, y, s) m 

time (t) s 

speed (v) m/s 

acceleration (a) m/s2 

angle () rad 

angular speed () rad/s 

period (T) s 

frecuency (f) s-1 or Hz 

 

UNIFORM LINEAR MOTION (ULM) AND UNIFORMLY ACCELERATED LINEAR MOTION 

(UALM) 

ULM 

𝑥 = 𝑥0 + 𝑣 ∙ 𝑡 

𝑣 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 

𝑎 = 0 

 

UALM 

𝑥 = 𝑥0 + 𝑣0 ∙ 𝑡 +
1

2
∙ 𝑎 ∙ 𝑡2 

𝑣 = 𝑣0 + 𝑎 ∙ 𝑡 

𝑎 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 

𝑣2 = 𝑣0
2 + 2 ∙ 𝑎 ∙ ∆𝑥 

 

1. A vehicle accelerates from 54 km/h to 63 km/h in 2 seconds. Calculate the acceleration of the vehicle 

and the distance it travels while it is accelerating. 

2. A vehicle travels on a road at 90 km/h. At a certain moment, the driver sees a truck blocking the road, 

100 m ahead. It takes 0.6 s for the driver to react, then he hits the break, slowing down at -4 m/s2, the 

maximum braking acceleration the vehicle has. Will he manage not to crash agains the truck? 

Represent the graph position vs time and the graph velocity vs time of the vehicle since the driver sees the 

truck until he manages to stop. 

3. Anthony leaves his house to run so that he can do some exercise, at a constant speed of 7.2 km/h, in a 

path he usually does with his brother, John. But today Anthony has started running alone because John has 

told him to start without him because he has to finish some chores at home. John leaves the house 10 

minutes later than Anthony, running at a constant speed of 9 km/h. How much time will it take John to 

catch up with Anthony? How far from their house will they be when John catches up with Anthony? 

Represent the graphs position vs time and speed vs time for Anthony and for John since Anthony left his 

house. 

4. The distance between Madrid and Córdoba is 394 km. A car leaves Madrid and drives towards Córdoba 

at a constant speed of 108 km/h. Half an hour later, another car leaves Córdoba and drives towards Madrid, 

at a constant speed of 72 km/h. Calculate their distance to Madrid when they cross each other. 

Represent the graphs position vs time and velocity vs time for both cars since the second car leaves Córdoba. 

5. A car that circulates at constant speed of 36 km/h overtakes a motorcycle that is at rest. Two seconds 

later, the motorcycle starts up, in the same direction as the car, with an acceleration of 2.6 m/s2. When will 

the motorcycle catch up with the car? What will be the distance to the initial position of the motorcycle 

when the motorcycle catches up with the car? What will be the speed of the motorcycle then? 

Represent the graphs position vs time, speed vs time and acceleration vs time for the car and for the 

motorcycle since the car overtakes the motorcycle. 

 

 

 



FREE FALL (consider g = 9.8 m/s2) 

𝑦 = 𝑦0 + 𝑣0 ∙ 𝑡 −
1

2
∙ 𝑔 ∙ 𝑡2 

𝑣 = 𝑣0 − 𝑔 ∙ 𝑡 

6. A tennis ball is dropped from the top of a building whose height is 25 m. 

a) Calculate the time it takes for the tennis ball to reach the ground. 

b) Calculate the speed the tennis ball has when it reaches the ground. 

7. A basketball referee throws a ball vertically upwards with an initial speed of 8.5 m/s and from a height 

of 1.55 m. Calculate: 

a) The time it takes the ball to reach the maximum height. 

b) The maximum height the ball reaches. 

c) The time it would take the ball to reach the ground if none of the players took it. 

d) The speed the ball would have when it reached the ground. 

8. A jug is thrown vertically downwards, in order to break it, with a speed of 5.5 m/s, from a height of 

0.65 m. Calculate: 

a) The time it takes the jug to reach the ground. 

b) The speed it has when it hits the ground. 

UNIFORM CIRCULAR MOTION (UCM) 

                  1 𝑟𝑒𝑣𝑜𝑙𝑢𝑡𝑖𝑜𝑛 = 2 ∙ 𝜋 𝑟𝑎𝑑  

𝜃 = 𝜃0 + 𝜔 ∙ 𝑡                                 𝑠 = 𝑠0 + 𝑣 ∙ 𝑡  

∆𝑠 = ∆𝜃 ∙ 𝑅                                     𝑣 = 𝜔 ∙ 𝑅  

𝜔 =
2∙𝜋

𝑇
                                            𝑓 =

1

𝑇
  

9. The wheel of a car that circulates at constant speed has a radius of 25 cm and it takes 0.1 s for it to turn 

one complete revolution. 

a) Calculate the period and the frequency of the wheel. 

b) Calculate the angular speed of the wheel. 

c) Calculate the speed of the car. 

d) Calculate the distance traveled by the car in 40 s. 

10. The washer drum of a washing machine has a radius of 23 cm and spins at 900 rpm. 

a) Calculate the angular speed of the washer drum in SI units. 

b) Calculate the period and the frequency of the washer drum. 

c) Calculate the number of revolutions the washer drum makes in 30 s. 

d) Calculate the linear speed of a point located at the outer edge of the washer drum. 

 


