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PRESSURE ON A SURFACE

*  Pressure is the perpendicular force that is applied on a surface per
unit area.

* As we increase the contact area, pressure decreases and as we
decrease the contact area, pressure increases.

¢  The name of the unit newton per square metre is the pascal.

* We can calculate force by multiplying pressure by area.

e The end of a knife is sharp to increase pressure so it can cut
through an object, and the knife’s handle is thick to decrease
pressure and not harm our hands.

Forces act on the mass of objects and are
applied on their surface. The amount of the
perpendicular force acting on a certain area is
described as pressure. When an object applies a
force on another object, the pressure it applies
depends on their contact area.

We can calculate pressure using the
mathematical equation:

force

pressure =
area

S0, pressure is the perpendicular force that

is applied on a surface per unit area. As we
decrease the contact area, pressure increases,
and as we increase the contact area, pressure
decreases. As we increase the force. pressure
increases and as we decrease the force, pressure
decreases.

We moasure prossura in ReWtons par squars
matre (N/m?). since force is measured in
newtons (N) and area is measured in square
metres (m). N/m® is the unit in the SI system for
meaiuring presiure. 1 newlon per square motre

equals 1 pascal (Pa).

N/jcm? is another unit for measuring pressure.
‘Wi can use the formula
triangle to calculate each
part of the equation if
we know the other
two quantities,

prefsure = area

(N/m?) Im

The pyramid’s weight =0.72x 10=7.2 N.
The contact area is the square face. So pressure = weight / square face
The contact area would be obe of the triangular faces, so

Pressure = weight / triangular face
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PRESSURE IN LIQUIDS

3.3 #8 Pressure in liquids

Submarines reach
daptha st 1ea. Since
s increxses with depth,
submarines have a thick structure
and ara bullt with strong matorias
Thais, the gre: af the water cannat
erush tham, thir prarisus
nside submarines is maintained ar
narmal fevais for o
huaman

The particles of a liquid are in constant motien in all
directions. As a fesult, 8t a certain point at any depth in
the fiquéd. the pressure coméng from all directions is the
sama from all directions. S0, whan a very small ebject
such as & small fish is inside a liquid, the same prosswe ks
applied on all its sides

A

Dive intp Science
Cnmmuni(nting
vassels
The principle of communicating vessels is based on the fact
that liquids such as water, contained in vessels connected
oy & tube, will always seek to reach the same kevel, This
hagpens regacdiess of the size or shape of the cantainer,
This can be axplained by the Fact that for the liquid in the common
tube te be balanced it must have the same pressure everywhere.
5o, the Eaquid levels in all containers, and therefore the depth,
must be the same. Otherwize, the Bauid would have to move
from points of higher level to lower,

Wihan a torcs o agplied to the surlsce of o SyStes ark Fbde 15 USe this property as a force
Isguid encloled N 8 containes, the maltspliar. Thic moans that when o wmab

applisd o s small are
a

pesnainbe 5 vary useful as
S griears srouned e
loeyuiats hawn no flnsd shapo, they take tha shape
of their container. Therefore, when pressure s
applsd ta one snd of sn onciosd liguid thet
s Ao DO i e ConRa S—
seeill ke trarrafusruct o Uha oth i

Tequicl will Bpoly o
e Imrasaure,] ton B eoual to that
Wwhizh we sppliod 65 the platon At

Fascal's principie b oo variety of imventions
that have many practical appiications auch aa

runsre, = pressure,
wha Invention of hydreullc Eystsma. Hydraulic 'z -

COMPLETE THE PUZZLE

e The distance the small end of a hydraulic system moves is greater
than that of the large end.

Pressure is transferred throughout a liquid.

Pressure increases from the top to the bottom of the area.

s The ends of a hydraulic system are also called pistons.

Hydraulic system use liguids to multiply force.

a. The total weight of the water is

Weight = x10= N
b. At half the depth of the barrel there is half the mass of water above,
5o half the weight
Weight = f:2:= N and the area there is 0.33m2.
therefore, the pressure = 1033 = N/fm2

c. At the bottom of the barrel. the total weight of the water is exerted
at the bottom and the area there is 0.23m2. Therefore, the pressure
at the bottom 1s pressure = 1518/023=_ N/m2

The pressure the car applies to the large end of the Jack is

Pressure = /' = N/m2.
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PRESSURE IN GASES

ebjects. I the Gad i n & containa,
tha gas partiches colide with the surlace
of thelr container, As particles colide, thoy
exart forces on the surface of cbjects and 1o thay
crmatn prossure in the gas. “
Tihe particlos of & gas mows at randam in ol directions. So. @t any certain
haight, wa can foed the pressure from a gos oqualty from all directions,
O o the prossure i the gases. 8 balloon increases in size. By blowing
air into a balioon, the preuurs incresses. Because the balloon i slatic,
this causes is surface aron 10 expand.

Theris ard thiee main (scioes that allect gas pressuns,

Humber of particles: When we incresse the num ber
of gai particles in & container. mare particle collide
Wit s surfars and with sach other,

For masmpke, when we pums oy 203
sl iy & ryrm, e tranufer more AR

Ty can mare satily hold the
waight of the bike,

‘Veluma: The pasticles of & gas have Lpace betwoon
them, w0 4 & reiult, they can be compreaed. As we
LIRS U SRCE WhETS & DIT I COMEINEL. Th
particies coflide more and more with the surface of
the containes and with esch other. and so pressure
Incrasey.

Dhse to this property of gases, great amounts of gases
‘e b stoewd bnowrmall containan made with vbrong
material to ttand the high pretiue of the gar, wuch an
fire wmtinguithers and amegmal ipeey eans

Temparature: When we inCrease the temgerature of
o i pas. particlon gain mote energy, 1o thiy move with
=\ more speed. As s result, thoey coliide mone reguontiy
and with fmrone lodcs and 1o pretiure l Increased.
That ks why Bt is dangerous to heat up an serosol
saray can, o there i already a high prossene inside.
and tha rise in tomporature leads 10 Mo proswns
insice that may #wen CauLe &N snpioion

Gas particles have space between them so they can be compressed.
The particles of a gas collide with each other and with the surface
of their container and that creates pressure.

Earth’s atmosphere consists of gases that extend for 1000km above
sea level.

At the sea level, atmospheric pressure is at 100.000N/m2, and it
decreases as altitude increases.

The pressure of a gas increases as lemperature increases.

At any certain height, pressure is equal from all directions because

the particles of gas move in all directions,
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