* Class 11 Physics Notes -

Chapter 9 E

Mechanical
Properties of Fluids
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o A fluid is a substance that can flow.

FLUIDS: FLOW, SHAPE & VOLUME

WHAT 1S A FLUID?

& Liquids and gases are fluids.

LIQUIDS GASES

e Liguids have a definite volume. e (GGases have neither fixed shape
nor fixed volume.
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WHY FLUID MECHANlCS? Fluid mechanics studies fluids at rest and in motion. I+ helps us
L understand pressure, flow, lift, viscosity and surface tension.
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FLUID PRESSURE & DENSITY

PRESSURE DENSITY

e Pressure is the normal force ac’cing per unit area. e Densitﬂ IS mass per unit volume.
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Define clearly: A —ra— Y Define: | ) )

P = pressure P = density, m = mass, V = volume
F. = force perpendicular (normal) to the surface P unit: k 9 we

A = area of the surface Pidediods: [P] = [M L_3]

ST unit: pascal (Pa) v Vv v y F/ . o
1Pa = 1INm?2 \ . ’..° : . : : :-.: . b

Dimensions: [P] = [M L T'2] area A

lower densi’cy hig her densit3

RELATIVE DENSITY
Relative densifa = densi'l:g of substance / densitg of water at 4 °C

Psubstance e Tt has no unit because it is
Plosier a ratio of two densities.

relative densifﬂ =

If  pyiL = 800 kg m>,
800

relative densifg = ich
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WORKED EXAMPLE 9.1: PRESSURE ON FEMURS

(QUESTION

A person weighing 400 N stands on two
femurs. Their total cross-sectional area
is 20 cm%. Find the average pressure
Suppor‘\'ed b\j the femurs.

normal force F = 400N

total area

A =20 cm®
SOLUTION
1. Formula: P = 'E'
2. Convert area: 20em? = 20x 107 mZ = 2.0 x 1073 m?
3. Substitute: P = (2:2"' - 5
4. Calculate: P=20x10°Nm?2

.

The pressure 1S an average value because the force is distributed over the total area of both femurs.



PASCAL'S LAW IN A FLUID AT REST

PRESSURE AT A POINT

@ A fluid at rest cannot
support a tangen’cial

(shearing) force.

@ Pressure force on any
small surface is normal
to that surface.

@ At one point in a fluid

at rest, pressure has P : FJ_
the same value in every = —
direction. A

SAME HORIZONTAL LEVEL
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Points in the same connected fluid, ot rest and
at the same height, have equal pressure.

PASCAL'S LAW

When pressure is applied to an enclosed fluid,
the pressure change is transmitted equally and
undiminished to every part of the fluid and to
the walls of the container.

l Fapplie.d

N

i P,

1

=\
<
G
<

1

=

[ hydraulic Lift )

[ hydraulic brakesj

(V\ydmulic pressj




Click here to visit our website

SCHOOL NOTES & NCERT SOLUTIONS

Complete notes and
NCERT solutions are
available on

FirstHope app only.

Scan or click here

Click here to get the app >

Available on Google Play

JOIN THE FIRSTHOPE COMMUNITY

Join our Telegram channel

Click here to join Telegram >

Scan or click here

@FirstHope_CBSE_Notes

l Instagram YouTube channel
@firsthope.school @firsthope.school
Click here to follow > Click here to watch >

l FirstHope website

firsthope.co.in

Click here to visit our website >

CBSE / Class 9 / Class 10 / Class 11 / Class 12

Preview notes and NCERT solutions. Full PDFs in the FirstHope app.


https://firsthope.co.in/
https://play.google.com/store/apps/details?id=co.alexis.viki&pcampaignid=web_share
https://play.google.com/store/apps/details?id=co.alexis.viki&pcampaignid=web_share
https://t.me/FirstHope_CBSE_Notes
https://t.me/FirstHope_CBSE_Notes
https://www.instagram.com/firsthope.school?stkn=Z3VjdnZvOXo0ZnM3&utm_source=qr
https://youtube.com/@firsthope.school?si=gqgpNRL95wa8DKHr
https://firsthope.co.in/

	Chapter 09 preview
	Complete PDFs and FirstHope links

