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1-1 Course Objective

(Mechanic and Properties of Matter)

To Study the concepts of Vector.

To Study the basic & concepts of Forces.

To Study the concepts of Motion and the Laws of Motion.
To Study the concepts of Energy, Work & Power, ...

To Study the Rotation of a Rigid Objects, ...

To Study the concepts of Universal Gravitation.

To Study the Motion in a Circle.

To Study the concepts of Momentum and Collisions, ...

To study the basics of Elasticity and its importance.

To study the concepts of bending of beams and its applications.
To study the Fluid, Viscosity and Surface tension.

To study the Oscillations, Mechanical Waves & Sound.



1-2 References (Book) list:

1. M. Alonso & E.J. Finn (1980) "Fundamental University Physics” Volume I,
2"d edition Addison-Wesley.

2. Serway Jewett (2004) "Physics for Scientists & Engineers" 6t edition,
Raymond A. Serway.

3. R.Resnick, D. Halliday & K.S. Krane (2002) “Physics (1) Mechanics"
volume 1, 5t" edition, Jon Wiley & Sons, Inc.

4. D.S. Mathur (1962) "Elements of properties of matter" S. Chand & CO.

5. Shipman, Wilson & Todo (2009) "An introduction to physical science”.

6. R.A.Serway & C. Vuille (2010) "College physics".

7. Young & Freedman (2013) "University Physics with modern physics" 11t
edition, Sears and Zemanasky’s.
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10. Paul A. Tiper (1999) “Physics for Scientists and Engineers”4th edition,
W.H. Freeman and Company.
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1-3 What is Physics?

Physics, the most fundamental physical science, is concerned with the basic

principles and concepts that describe the workings of the universe. It deals with
matter, motion, force, and energy. It is the foundation upon which the other

sciences astronomy, biology, chemistry, and geology—are based.
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1-4 Classical Mechanics & Properties of Matter

Classical mechanics, the study of the motion of objects moving at
relatively low speeds. Classical Mechanics valid on scales which are: Not too
fast ,Not too small & Not too large

It has many important applications in many areas of science:

>

>

Astronomy (motion of stars and planets)

Molecular and nuclear physics (collisions of atomic
and subatomic particles)

Geology (e.g., the propagation of seismic waves)
Engineering (eg structures of bridges and buildings)

Classical Mechanics covers:

The case in which bodies remain at rest

Translational motion— by which a body shifts from one point in space to another
Oscillatory motion— e.g., the motion of a pendulum or spring
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Circular motion—motion by which a body executes a circular orbit about another
fixed body [e.g., the (approximate) motion of the earth about the sun]

More general rotational motion—orbits of planets or bodies that are spinning
» Particle collisions (elastic and inelastic)
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Levels of organization in matter. Ordinary matter consists of atoms, and at the
center of each atom is a compact nucleus consisting of protons and neutrons.
Protons and neutrons are composed of quarks as shown in the following figure:
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Some typical lengths in the universe:

On a human scale, the Earth is a rather large object and it has been humanity’s home
since the dawn of the species. But, how does the Earth stack up on a Celestial Scale?

Solar System Solar Interstellar Neighborhood Milky Way Galaxy

Local Galactic Group Virgo Supercluster Local Superclusters Observable Universe




what is matter?
It’s that simple! Everything in the universe that you can see is made up of some type

of matter.
mass a measure of the amount of

matter anything that has mass |:> matter in an object

and takes up space weight a measure of the gravita-
tional force exerted on an object; its
volume a measure of the size value can change with the location of

of a body or region in three- the object in the universe

dimensional space

density the ratio of the mass
of a substance to the volume of

the substance
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states of matter the physical
forms of matter, which include solid,
liquid, and gas




