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WHAT WILL WE STUDY ?

* Pressure

* Pascal’s Law

* Atmospheric Pressure

* Density and Specific Gravity

 Buoyancy and Archimedes Principle
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FLUIDS AND PRESSURE

* Fluids are those substances which can flow when an external force

is applied on them. Liquids and gases are fluids.

. o o Thrust F | Thrust is The total normal force exerted
Pressure of iquid at a point 15 p= =— - S

Area A by liquid at rest. /"7”"0” culay
 Pressure is a scalar quantity. Its unit is Nm2 or Pascal (Pa).
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FLUIDS AND PRESSURE

EXAMS

*  From the formula of pressure,

P = 7‘/;ru$/_"_(/9crfmd;wfmf 74»&)

Area Vl'Sarma.- force, F

B g

The same force can produce different pressures

Small Area Large Area
depending on the area over which it acts. The same force \ /
acting on a smaller area exerts a larger pressure while a Sharp Knife  Dull Knife
force on a larger area exerts small pressure. ( P& | (‘Z s ;‘ ,('am)

Area
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PASCAL ‘S LAW

 The increase in pressure at a point in the enclosed liquid is transmitted equally
in all directions in liquid and to the walls of the container.

 The working of hydraulic lift and hydraulic brakes are based on Pascal’s law.

(A1) Large uutp(ut = 2
P
S"F," force TFE f ) i _ fz;_
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Variation of Pressure with Depth

C T fo — afmos/ol,mgc Pressure
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LAWS OF LIQUID PRESSURE

* Pressure inside a liquid is same at every point on the same horizontal plane.

e poen

P = 5// fame '4, =  Sfame &

* The pressure exerted by the liquid is normal to any surface with which the
liquid is in contact.

cons/dectng ' Thyust’
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LAWS OF LIQUID PRESSURE

* The pressure at any point within the liquid is independent of shape of liquid surface as

%! Nt

well as the area of liquid surface. P = A/)J

Nt A\ s e ——

* Centre of pressure is that point of the body immersed in liquid at which the resultant

liquid pressure acts.
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Atmospheric Pressure

 The pressure exerted by the atmosphere on earth.

 Atsealevel, atmospheric pressure is equal to 76 cm of mercury column.

ﬁzﬁ/oi

wﬁ e

Then, atmospheric pressure

= hdg="T6x13.6x 980 dyne/cm”
=0.76x 136 x 10° x 9.8 N/m’

T — A

Ertm =1013x10° Nm ™ (or Pa)| = /10’ Pa

 Aneroid barometer is used to measure atmospheric pressure.
w_/ \.,__—A——-
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DENSITY

* For a fluid of mass m occupying volume V, density
_m
P>y

* Its Sl unit is kg m=3. It is a positive scalar quantity.

 Aliquid is largely incompressible and its density is therefore, nearly constant at

all pressures.

* The density of water at 4°C (277 K) is 1.0 x 103 kg m™—3.
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RELATIVE DENSITY

* The relative density , or specific gravjty of a substance is the ratio of

its density to the density of water at 4°C. .
—— wtldbf 0[ fome volume of fubdlary
|

Nefdiﬂ* 97[ QZU¢/ vplume o Wodey

Refatve dms?y _-;(73‘—) - lnif_ = M - ﬁ_‘L - 7&
f“l, ”’wJ M foVv /00

It has no units.
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DENSITY OF MIXTURES
* If equal volumes of two liquids of densities d, and d, are mixed together,

Tnist. = Total mass Mm o dVEdY v (d44d)

Tofal volume V+ v V +V qV

: (4ml'm’. > dli"l) (avevajﬂ

* If two liquids of masses m; and m, , densities d, and d, are mixed together
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BUOYANCY

EXAMS

* When a body is partially or fullyimmersed in a fluid, an upward force

acts on it, which is called buoyant force, the phenomena is called buoyancy.

r La

Buoyant Force Buoyant Force
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LAWS OF FLOATATION _ it of body (¥

— Uﬁbrucf*/Buo(yanf Force (Fl,)

ol

Iron Cork
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ARCHIMEDES PRINCIPLE

*  When a body is partially or fullyimmersed in a liquid, it loses

some of its weight and it is equal to the weight of the liquid

displaced by the immersed part of the body. { denfl’?f of 7(7”;0’ ﬂfzu/’d)

Apparent weight = Actual weight — Upthrust = mg (1 - -5-

W a(en!ﬂa of éoﬂ,
(d > /9
(73- < /)

Buoy;l'.'ltforce APFWU)" wddhf' < Ad‘uq/ We?dhl’
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SUMMARY

* Pressure
e Pascal’s Law

* Density and Relative Density

* Buoyancy

* Archimedes Principle
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