_"hat one man calls God, another calls the laws of physics.”

-Nikola Tesla
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+ Be clear about the different applications of
pressure

MASTERY * Mercury barometer, hydraulic system, U-tube

manometer

CHAPTER P . .
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EXAM
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@ » Constitute to around 4% of marks for past 5 year
papers
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PRESSURE

Pressure is defined as the force acting per unit area .

FOI'CE, F Unit: Pascal (Pa) or Nm 2

Force

FPressure =

Area

MES: FEEL THE PRESSURE
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PRESSURE

When calculating pressure, take note of the units whether it is
in cm or m.

Also, mass is in kg while weight is a force, with units Newton

(N).

For a block with unique dimensions, the smallest base area
gives thegreatest pressure .

Meanwhile, the largest base area givesthe least pressure.

MES: FEEL THE PRESSURE
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PRESSURE IN FLUIDS

Pressure exerted by a fluid is proportional to the depth at
which the body is submerged

Formula:
P=njg h
A [eammTme]
— liqu : The formula P =nj g Is a derivative of P = F / A.
iquid of density p
depth 4
v i\a_ _J,— tross-sectionol aren 4 P PV\7 l':/h'tA\/A
aaas: = Weig
P=mg/A
Four containers contain the same solution of a sodium chloride mixture. The
containers are all differently shaped but have the same height of fluid relative to the
base. At a distance of 1 inch above the base, in which container would the pressure be . _ .
the highest? Since mass = density x volume,

> = ab E
P = (density x volume x g) / A

Since Volume / A = height,

o

P=njg h

E There is no difference

Hence for any liquid, the height of the liquid in any container
or orientation will give us the pressure.

MES: FEEL THE PRESSURE This is regardless of the shape or dimension/base area of the
container.
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ATMOSPHERIC PRESSURE

Atmospheric pressure is defined as the weight of air in the

PRES SU RE I N FLU l D S atmosphere per unit area of any surface

Air that is around us exerts pressure on all bodies on Earth.

Atmospheric Hence, a more accurate formula for fluid pressure  that is
pressure exposed to air is,

I:)Total = I:)Fluid + I:)atm

— liquid of density p

—+— ross-sectionol area 4

Atmosphere:
310 mies . Airpressure at atmosphere
region = 0 psi

5 mien | [

Mesosphere —— Column of air

31 mles

Atmospheric pressure
at sea level = 14.7 psi

MES: FEEL THE PRESSURE
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MERCURY BAROMETER

A simple mercury barometer measures atmospheric pressure.

The mercury experiences atmospheric pressure outside the
column (at Y).

M ERCU RY BA ROM ETER The height, X, represents the atmospheric pressure. (76cm Hg)

The volume of mercury in the column will increase or decrease
with changes in atmospheric pressure such that Pressure at y =
Height of X

Atmosphere ( atm) and centimetres of mercury (cm Hg) are
common units for atm pressure

At sea level, itis 1 atm or 76cm Hg.

Scenario Explanation

The glass tube is tilted Perpendicular height of mercury column to the
reservoir is unchanged as pressure is dependent on
the vertical height and not the length of the column.

There is a crack in the glass tube along the Height of mercury decreases to the same level as
mercury column above the reservoir the reservoir as air will move from outside the tube
to inside until the pressure difference is zero.




