Introduction:
Mechanics: can be defined as that branch of the physical sciences concerned with
the state of bodies that are subjected to the action of forces (in the state of motion or
rest)
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o When the changes in shape of body are important, the problem becomes
Deformable Bodies Mechanics.

o Our study treats only with Rigid Bodies Mechanics, so that the body is stay in
the same shape after applyving the forces (No deformations are considered in
the body).( %adall plaa¥) o 3l AL pall Jla) e [ 55 o g Wl 2

Rigid Bodies Mechanics
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e Static deals with the equilibrium of bodies. That are either at rest or move
with a constant velocity. S jaie 5 4Slu Ll 55 8 Ala A 5 S5 o gas plusa)
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e Dynamic is concerned with the accelerated motion of bodies under effects
of external forces. 5 e 4S o Ala A 5 55 b g sl




Yector & Scalar quantities :
Vector quantities : are the quantiies which have magnitude and

direction .such as: Force , weight , distance , speed , displacement ,
acceleration ,velocity .

Scalar quantities : are the quantities which have only magnitude , such as :
Time. size , sound . density , light . volume .

A "force" is an action that changes, or tends to change, the state of motion of
the body upon which it acts. It is a vector quantity that can be
represented either mathematically or graphically
A complete description of a force MUST include its:

1. MAGNITUDE
2. DIRECTION and SENSE
3. POINT OF ACTION
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* Classification of Forces
v Contact
| — Contacting or surface forces (mechanical)
2 — Non-Contacting or body forces (gravitational, weight)
v Area
| — Distributed Force, uniform and non-uniform
2 — Concentrated Force
= Classification of Forces
v" Force System
1 — Concurrent : all forces pass through a point
2 — Coplanar : in the same plane
3 — Parallel : parallel line of action
4 — Collinear : common line of action
v" Three Types
1 — Free (direction, magnitude and  sense)
2 — Sliding
3 - Fixed



Unites and Their Relations:

DIMENSIONAL ot US. CUSTOMARY UNITS
QUANTITY SYMBOL uNIT SYMBOL UNIT SYMBOL
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:: I ..'?.':".. = unita m o
I m 100 ¢m
I 254 cm
Im 1000 mm
I fi 12 in
| km 1000 m
| mile 1009.1 m
| yard 3ft
1 kg 2.204 |b (pound)
I kg 981N
| ton 1000 kg
SI Unites

The International System of Units, abbreviated SI (from the French,
Systéme International d'Unités), is accepted in the United States and
throughout the world, and is a modern version of the metric system. By
international agreement, SI units will in time replace other systems. As
shown in the table, in SI, the units kilogram (kg) for mass, meter (m)
for length, and second (s) for time are selected as the base units, and
the newton (N) for force is derived from the preceding three by Eq. 1/1.
Thus, force (N) = mass (kg) x acceleration (m/s?) or

N = kgm/s®



Thus, 1 newton is the force required to give a mass of 1 kg an acceler-
ation of 1 m/s”.

Consider a body of mass m which is allowed to fall freely near the
surface of the earth. With only the force of gravitation acting on the
body, it falls with an acceleration g toward the center of the earth. This
gravitational force is the weight W of the body, and is found from Eq.
1/1:

WI(N) = m(kg) % g(m/s%)
Quantity Measurement Units:

Area e m’, cm’
Length — -—---mmeememv m, cm
Volume -------—-—-- m’, em’
Mass v kg

Force — ———mmemeeeeev N, KN
Moment -------—-- — N.m, kN.m
Time — ——-—-memme- - sec, min, hr.

Angle - --— degree, radian



Symbols:
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B BETA
y | GAMMA
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B
n Pl
u MU

Trigonometric Relations for Right Angle's Triangles
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The resultant of a force system is the force which can replace
Jaa Jad the original system with out changing 43 &34 its
external effects &4 158G on rigid bodies .

IF two forces acting % on appoint and two side of( parallel log
ram ) §3al )5 representing them meeting 25 in the same
point 4kii then the resultant “laaall represent Jialiof these two

forces represents exactly laxall the diagonal »ké of the
parallelogram from the same point adaill i

Metting point
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Triangle Law il &l o8

IF two forces are repented by their vectors placed Tip il to
tail J=2, their resultant vector is the third side <& Jlall of the
triangle the Direction of resultant 4asall being from the tail of
the force to the tip of the last vector .
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IF we want to find the components of the force we must know al
The magnitude )48 and Direction 25 of the force .
( Fy).(Fy)arethe components of (F)

Jh" Y

Coso = 0 B =-Tmmmeeee
Cos 0 =‘;i ﬁ) i F

Fx= Fcos o =

" o
Sine = = --—‘-j-ll-‘-.“-- Fx
7

2 F y
Sin ¢ = F

Fy = Fsin ¢

The direction of Component fiade from =ua sy sl ey h 5% L la



Drawinga= 2 | Location & s

(( Table Jsa ))

Sine of Fx 5L

Sine of Fy 5 )

Fy
. i F Jda¥) @ + +
— Fx
ry
F - & +

T

F l I

F &




A4S palt ol Jhay con gall g afliadl Ladl g A0l 3 68 a0 Y - Adaala
IF we want the force ( F ) from the components (Fx ), ( Fy).
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Q/ Find the Components <= 3l of forces shown in Fig
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For the force (P) 3
Q=400N P=300N
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Py=P cos =300 cos30= 300 * 0.866

Px-+250.8 N

PX=259.8 N—»

P,- Psin = 300sin 30= - 300%0.5

P,=- 150 N

P,— 150 N l




For the force (F)

AB =5 +12° 5
AB={25+144={16)
AB=13 ‘

Fx=F cos ¢=-390 * -2

Fx=-145N

Fx= 145N «—

F,=Fsin ¢ =+390 * -

F,=375 N T




