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Exercise 01

The position vector for a material point is given as follows: OM = (¢3 — 2¢2)i + (¢2 — 2)] + (¢ + 3)k
1. Determine the coordinates x(t), y(t) and z(t).

Express the velocity vector (17) and the acceleration (@) vector a of the moving point in terms of time (t)
Find the expressions for the velocity (17) and acceleration (@) vectors at t = 2 sec ?

Calculate the magnitudes ||| and ||d]| for the moving object at the same previous instant.

Find the angle that each of the velocity vector (17) and acceleration vector (a) makes with the axis (0z).

o g > N

Determine the unit vector associated with both the velocity vector (V) and the acceleration vector (a).
Exercise 02

A material point moves according to the following equations:

=

V, =4t

1- Find the time equations for the motion x(t) and y(t). Given:t =0 = xo = 0and y, = 1.
2- What is the nature of the path y = f(x)? Represent it in the coordinate system (Oxyz).
3- What are the components of the acceleration vector (d)?
Exercise 03
1. The Cartesian coordinates of a moving point M(x, y) in the plane (Oxy) are written in the following

form:

x = bcosf
{yzbsin@ = wt w = cte
a. Write the equation of the trajectory and determine its nature (b = cte).

b. Find the expression of the velocity vector (V) and acceleration Vector (@) for the moving point
M (x,y) in polar coordinates. Given b # cte, where: b = 2t2.

2. The same point M (x, y, z) moves in the coordinate system (Oxyz), where its Cartesian coordinates are

written in the form:

x =bcosH w = cte
y = bsin6 0 = wt
z =Vt Vo = cte

a. Write the equation of the trajectory and determine its nature (b = cte).

b. Find the expression of the velocity vector (I7) and acceleration Vector (@) for the moving point

M(x,y, z) in cylindrical coordinates. Given b # cte, where: b = 2t2.
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