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EXERCISE 01:

1- Define the scalar quantity and the vector quantity?
2- Which of the following are vectors and which are scalars: (a) Time (b) Velocity (c) Length (d)
Distance (e) Force (f) Temperature (g) Electric field (h) Acceleration (i) Potential (j) Weight.

EXERCISE 02:
The magnitude of the centripetal force F,. acting on an object is a function of mass M of the
object, its velocity v, and the radius r of the circular path. By using the method of dimensional

analysis, find an expression for the centripetal force.

EXERCISE 03:

1- Newton’s second law states that the acceleration of an object is directly proportional to the
force applied and inversely proportional to the mass of the object.

Find the dimensions of force and show that it has units of kg-m/s? in terms of SI units.
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2- Newton’s law of universal gravitation is given by F = G , where F is the force of

attraction of one mass mi upon another mass my at a distance r. Find the SI units of the

constant G.

EXERCISE 04:

1

Use dimensional analysis to show that the expressions of kinetic energy Ej =3 mV? and

potential energy E,, = m.g.h are correct and have the same dimension, where V represent

velocity, g is gravitational acceleration, h is height and m is mass.



EXERCISE 05:

1- Represent the following points in the Cartesian referential: My(3,1, -2), My(1,2,1), Ms(-3, 2, 1),
M, (-1,1,2) and find the vectors 4 = M,M, and B = M,M;

2- Calculate: (a) A+ B, (b) A—B, () |[4|.||B|, (d)(4+ B)?,(e) A%+ B? (f) 4.B,
(g) the angle between Adand B, (h) AAB (i) the directional cosines of Aand B, (j) the unit
vector of 4 and B.

3- Given the vector € = x +7+ zk ; find x and z for each case: (a) ¢ parallel to 'y (b) Cis

perpendicular to (Z and l_-f) at the same time.

EXERCISE 06:

1- By using the properties of the vector product, show that the following equation is satisfied in

a b _ ¢

triangle ABC (see figure 1):
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2- An object is supported by two cables. Each exerting forces of magnitude P and Q are shown in
the figure 2. Gravity exerts a downward force of 400 N on the object. By using the previous

equation, find P and Q if the resultant force is zero.

Fig. 1
EXERCISE 07:
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1- Given 4 = 3ti — (¢2 + )] + (£ — 2t})k. Calculate =2 and =22 Apply for t=2.
— — B 27
2- Given B = e + sinwtj + coswtk (w is constant). Calculate BO and ddlgt)
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