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Unit 1.- KINEMATICS 
 

1.-A spring elastic constant has been determined experimentally using two different 
procedures. The values obtained were 8 g/cm and 7840 g/s2, are both results consistent? 

 
2.-Express the following quantities in units of the International System, indicating clearly the 

process followed in order to obtain the final result: (a) A tire pressure of 1.7 kg/cm2. (b) An energy 
consumption of 200 kWh. (c) The gravitational constant G = 6.7 x l0-8 cm3g-1s2. 

 
3.-In the equation     

 

v = k D(d −1) , k = 3.62, D is expressed in m and v in m/s, being d the 
relative specific weight. What is the value of k so that if we express D in mm, v will be expressed in 
cm/s?  

 
4.-The equation that relates the velocity v with the distance x is v2 = C1/x, where C1 is a 

constant. (a) What are the dimensions of the constant C1? (b) If the units of the velocity v are m/s 
and the displacement x is expressed in m, what are the units of C1?  

 
5.-In the equations (1) x = C1 + C2t + C3t2 and (2) x = C1senC2t, the distance x is expressed in 

meters and the time t in seconds. (a) What are the units of C1, C2 and C3 in the International 
System? (b) What are their dimensions?  

 
6.-If we don’t remember which of the following three formulas is the correct for the period T of 

a simple pendulum,     

 

T = 2π g / l ,     

 

T = 2π l / g  or     

 

T = 2π m / g , where l is the length of the 
massless wire, m is the mass of the pendulum and g is the acceleration due to gravity, how can we 
prove quickly which one is the correct one? 

 
7.-Show that the force, the velocity and the acceleration can form a system of fundamental 

magnitudes for Mechanics. What dimensions will have the volume, the angular velocity and the 
density in this system of units?  

 
8.-Given two vectors, A = 5i + 3j + 4k and B = 6i - j + 2k, (a) find the magnitude of each 

vector, (b) find the scalar product A.B, (c) find the angle between these two vectors, (d) find  the 
direction cosines of each vector, (e) find A + B and A – B, (f) find the vector product A x B. 

 
9.-The edges of a parallelepiped are given by the vectors A = i + 3j, B = 7j and C = j + 2k. 

Find the parallelepiped volume if the magnitude of each unit vector i, j and k is 1 cm. 
 
10.-Given the vector a = i - 2j - 3k and the point A(2,l,0) belonging to its line of action, find the 

momentum of this vector with respect to the origin of the coordinate system. 
 
11.-An object travels in the x-direction so that its velocity as a function of time is given by the 

equation    

 

v(t ) = t3 + 4t2 + 2 m/s, where v is the velocity and t is time. We know that for t0 = 2 s the 
object is at the position x0 = 4 m. Find the position and the acceleration of the object at t = 3 s. 
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12.-The acceleration of an object that travels in the x-direction is given by     

 

a(x) = 4x − 2 m/s2. 
If its velocity is v0 = 10 m/s at x0 = 0 m, find its velocity for any position x. 

 
13.-A particle describes a movement in the xy-plane so that the Cartesian components of its 

velocity vector, expressed in the International System, are     

 

vx(t ) = 4t3 + 4t  and     

 

vy (t ) = 4t . If the 
particle is at the point of coordinates (1, 2) at t0 = 0 s, find the Cartesian equation of its trajectory. 

 
14.-	  A particle describes a trajectory in the xy-plane so that the parametric equations describing 

its motion are     

 

x(t ) = pt ,     

 

y(t ) = 1
2 pt 2, where p is a constant. Find: (a) The Cartesian components of 

the velocity and acceleration vectors as a function of time, and their magnitudes. (b) The intrinsic 
components of the acceleration. (c) The radius of curvature of the trajectory. 

 
15.-An object is thrown vertically upward with a speed of 98 m/s, from the edge of the roof of a 

100 m tall building. The object doesn’t hit the building on its back down and lands in the street 
below. Find: (a) The maximum height reached by the object as measured from the ground level. (b) 
The time when the object passes through its launching point. (c) The velocity of the object just 
before it reaches the ground. (d) The time elapses when the object reaches the ground.   

 
16.-A rock is thrown vertically upward from the top of a tower with an initial velocity of 15 

m/s. If the origin of coordinates is fixed at the launching point of the rock, find: (a) The position and 
the velocity of the rock after 1 s and 4 s since it is launched. (b) The velocity of the rock when it is 8 
m above the launching point. (c) The time elapsed until the rock passes again through the launching 
point. Assume g = 10 m/s2. 

 
17.-A wheel with a diameter 20 cm is rotating at 3000 r.p.m. When a brake is applied to the 

wheel, we notice that it stops after 20 s. Find: (a) The angular acceleration (if we assume it to be 
constant) and the number of revolutions undergone by the wheel until it stops. (b) The tangential 
and normal accelerations of a point on the edge of the wheel once it has undergone one hundred 
revolutions, and the resultant acceleration at that point. 
 

18.-A lighthouse rotates with a constant angular velocity ω. If the lighthouse is placed at a 
distance d from a completely straight beach, find: (a) The velocity and the linear acceleration that 
the light spot moves on the beach when the angle between d and the light beam is θ. 
 

19.-A bullet is launched from the ground level, with no air resistance, with an inclination of 40º 
above the horizontal and an initial velocity of 200 m/s. (a) Find the velocity and the position of the 
bullet 20 s after its launching. (b) How far from the launching point will the bullet reach the ground 
level again? Find the time elapsed until the bullet reaches the ground level again. 

  
20.-From a plane inclined an angle α with respect to the horizontal direction, we throw a stone 

with an initial velocity v0 perpendicularly to the plane. Find the distance, measured along the 
inclined plane, from the launching point to the point when the stone reaches the incline plane again.  

 
21.-A 1,5 m tall boy is located 15 m away from a 5 m high wall. He throws a stone to the wall 

with a velocity forming an angle of 45° with respect to the horizontal. What is the minimum value 
of the velocity the boy must release the stone so that it passes over the wall? 

 
22.-A 3 m high elevator cab rises with a constant acceleration of 1 m/s2. When the elevator 

reaches a certain point, a chandelier lamp is released from the cab ceiling. Calculate the time 
elapsed until the chandelier lamp reaches the ground of the cab. 


