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❑ Space is the geometric region occupied by bodies.

❖ The basic frame of reference for the laws of Newtonian mechanics is the 

primary inertial system or astronomical frame of reference, which is an 

imaginary set of rectangular axes assumed to have no translation or rotation in 

space.

❑ Time is a measure of the succession of events and is considered an absolute 

quantity in Newtonian mechanics.

❑ Mass is the quantitative measure of the inertia or resistance to change in 

motion of a body. 

6



❑ Force is the vector action of one body on another.

❑ A Particle is a body of negligible dimensions. 

❑ A Rigid Body is a body whose changes in shape are negligible compared 

with the overall dimensions of the body or with the changes in position of 

the body as a whole.

❑ Vector and Scalar quantities
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❑ Law I. A particle remains at rest or continues to move with uniform velocity

(in a straight line with a constant speed) if there is no unbalanced force

acting on it.

❑ Law II. The acceleration of a particle is proportional to the resultant force

acting on it and is in the direction of this force.

❑ Law III. The forces of action and reaction between interacting bodies are

equal in magnitude, opposite in direction, and collinear.
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❑ International System of metric units (SI) 

❑ U.S. Customary system of units
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❑ Newton’s law of gravitation, which governs the mutual attraction between 

bodies
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❑ A given dimension such as length can be expressed in a number of different 

units such as meters, millimeters, or kilometers.

❑ Thus, a dimension is different from a unit. 

❑ The principle of dimensional homogeneity states that all physical relations 

must be dimensionally homogeneous
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❖ Construction of an idealized mathematical model for a given engineering

problem always requires approximations to be made. Some of these

approximations may be mathematical, whereas others will be physical.

❖ The subject of dynamics is based on a surprisingly few fundamental concepts

and principles which, however, can be extended and applied over a wide range

of conditions.

❖ The definition of the system to be analyzed is made clear by constructing its

free-body diagram (FBD) .



❑ 1. Formulate the problem:

❖ (a) State the given data.

❖ (b) State the desired result.

❖ (c) State your assumptions and approximations.

❑ 2. Develop the solution:

❖ (a) Draw any needed diagrams, and include coordinates which are appropriate for the

problem at hand.

❖ (b) State the governing principles to be applied to your solution.

❖ (c) Make your calculations.

❖ (d) Ensure that your calculations are consistent with the accuracy justified by the data.

❖ (e) Be sure that you have used consistent units throughout your calculations.

❖ (f) Ensure that your answers are reasonable in terms of magnitudes, directions,

common sense, etc.

❖ (g) Draw conclusions.
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