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2- The multiples of units: Fractions of units:

deci i 10-1

i )

centi C 102 {
—

milli m 103 </ B
micro n 10-6 \

—

nano n 10-¥ d ﬁ@ ‘CS D MN\
pico P 10-12

femto ki 10-13

—_—
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2 Acceleration /

Acceleration 1s known as the rate of changing of velocity

-

according to time. So that, acceleration 1s measured by the unit:
m/sec. square (m/s?) \/ , / i
> W/fe -

According to that we can tO\lsfer each 04 ‘&E’e fnllnwmg
units to their corresponding units:

fj:} 1 km/h 1nto m/sec. {2_") ] Km/h into cm/sec.
O 1 km/h/sg 4 ) 1 km/h/sec into cm/sec?

rm/%

A
Screen :
\v‘

- o >

ANewton: is the magnitude o
acceleration of magnitude 1 m /sec?

% Dyne: is the magnitude of the force that if itisacts onamass equals | gram it gains an acceleration

of magnitude | cm /sec?
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Derived quantity

Accelerafio n@};
\N
l,Force

®|

Rziation with other quantities

O\

Displacement I

g@) acceleration J

e

/
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Properties of force
e

v
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First: magnitude of a force. ko il
The magnmide of a force 15 determined by  under thee

comparing 1t by a umt of force, the mamn nmts ~ foree
f - ol of a for ~The dastie
of measurng the magmtude of a force m

mechanics are Ngwien (N) or kilogram weight  under the e

Ihg wi ) wherea

M
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Secondly: Direction of a force
Figure (1) represents the force vector

_1? which could be represented by a ' " /E{"'
Polar angle is the positive /

angle that the vector S i

initial point, B 1s its terminal point The  makes with the positive /

magnitude of the force is determined by  direction of x-axis. /,)

| fﬁ' I (its length with a suitable drawing l A9

scale). The direction of the arrow 1S \/ \

cnrrespanding to the direction of the

force . where 6 is called the polar

i,
directed line segment AB where A 1s its

<

anele 1n [he plane of the force F . Force
is wiitten in the polar form as(f, 6

@ 7’?@ ((C o% o(ceu'%&m

4—-
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Thirdly: Point of action ol Fand its line of actmn
In figure (1) : Point A 1s always coincide on the point of action of the force F . 1t 15 possible to
transter the point of action of the force to any other point lying on the line of action of the force
without changing in its effect on the body as in figure (2), The line of action of the force _]? in
figure (1) is denoted by ﬁ, 1.e. the line of action of a force, 1s the straight line which passes

through its point of action and 1s parallel to its direction. B C
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The resultant of two forces meeting at a point analytically

B A

O - — i

ande el Qo o

argle bel- iﬁ’fof& =
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Resultant of two forces acting on one point:

for any two forces acting on a body at the same point
there 1s a resultant force TE‘ that acts at the same point
and has the same effect of the two forces, it 1s represented
oeometrically by the diagonal of the parallelogram that

represent the two forces by two adjacent sides.

FT
—
In the opposite figure: _f{h 1s repreented by the diagonal of the parallelogran ( OC ) | TQH represents
—_— - —_— —
the resultant of the two forces F, , F, . iie: R = F, + F

.

. N

E, sin & v
R= /&, ¢ , fan.8 = : ( C
‘!Fl il Ly ces ) ( F, +F, cD ‘ (@ ,

P —+—1 — c~—— =
7 wagniade ¢

PG

1 Two forces of magnimde
lines of action 1s45° find the Thagmterdt of themr resultant and the measure of\its inclination angle

with the first forcé.
( = L} 5\
g
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Special cases:
1-1r tlleitwu forces have the same line J[‘ action and I:ll

» In this case: m(.~ &) = 0; cos & = | and by substituton ﬁ
in the resultant rule, we will find that@ - Fi - B —
direction of the resultant 1s the same direction astretwo
forces, In this case R 1s called the maximum magnitude of the resultant.

» Inthiscase: m(,~ &)=180" coso=-1 ubstitution

in the resultant rule, we will find tha}: R = \F, - F,l fnd

A " " " ' 0
R actsin direction of the force or large magnitude, Ris

caligtticummpimum magnitude of the resultant. | “J
FZ | Vi =
/«.—-/ /
< N
3 Two forces of magnitudes F, 4 newton act on a particle and the measure-of the angle

between their directionsis 120°, the magnitude of their resultant equals 44 3 newton. Find

the magnitude of T?h and the measure of the angle that _P:- form with _Fh
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