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CHAPTER 7: ROTATIONAL MOTION

From the figure on the lefiyhich one moves faster? Bug A
which is near the center of the turntable? Or Bug B which is farther
away from the center of the turntable? Or do they have the same
speed? The answer will depend on which speed you are referring to:
linear or angular speed.

7.1. LINEAR AND ANGULAR VELOCIT Y

Linear displacemenbr just simplydisplacements the total distance travelled. In rotational
motion, the linear displacement is equivalent toahelength, sWhile theangular displacemenis
the angle swept by the objectn r adi ans. Take note that 1 cc
radians{ rev X 2 ° r ad

The relation between linear and angular displacement is givan by P

Linear velocity, v, is thedisplacemenbccurredper unit time. Travelling a greatdistancan
the same time means greater speed. The distance travelded mngthon the outer part of the
turntable is longer compared the inner part, hence, bug B lgaeaterlinear velocitycompared to
bug A. Tre unit for linear velocity is m/SSame as before, this can be written as,

o
U Y
0

Angular velocity, ¥, is the number of revolutions or rotations per unit of time (RPM). All parts
of the turntable turns about the axis of rotation at the same time, hence, Bugs A andli lsavee
angular velocity.The angular speed is measured in terms of rev/s or Kdtkematically, it is written
as,

o
Linear and angular velocitiesare related by the equation: » @
7.2. UNIFORM CIRCULAR MOT ION
When an object moves in a circle withcanstant speedhe motion is said to beniform

circular motion. A car rounding a curve at constant speed, or a satellite revolving around the earth ;
constant speed are examples of uniform circular motion.



U Acceleration has A. Centripetal Force
"7—.‘ ~~J\7¥ constant magni-
s e ~ : - - - .
27 g (?md ud; wtm[]\ arying In uniform circular motion, although the speed is
II Cl101 . R R
sAaa~_ | Ny constant, the direction of the object change®\ary
ra - - - - - -
I point. This change in direction is caused by the
\ . .
\ G \ elocity and centripetal forcahatpulls the object towards the center.
N U&I anc . . . . .
‘:lrad i , .acceleration Hence, the direction of thradial acceleraton is always
T N ._, are always directed towards the camtof the circleThe magnitude
v perpendicular.

of the radial acceleration is constant but its direction
changesat everypoint. The radial acceleration is given
by=|=,=|=-;;5;5;=|=2—> andf om N e wtLawobmmotiof, the expressidar the centrepital force given
by 34

5 wheremis the mass of the bodyiits linear speed andis the radius of the circular
path.

Thisforce according to the above equation

a Is directlyproportional to the mass of an object in circular motion.

a Is inversely proportional to the radius of the circle in which the object travels.
centitugal
fiditious

J,.-F-“"— . fodce

A. Centrifugal Force is equal but opposite reacti¢gway from “ﬁ:‘“"‘/‘i

the centerjo thecentripetal brce. ( Ne wt @llmd)s 3 _
. ;

Exanples: Churning butter from milk, or some games in the ;

amusement parks.

All the persons in the gamexperiencehe centrifugal force

Example 1.)A racecar travels in a circular track of radig80.0 m.If the car moves with a

constant speed &0.0 m/s find: a.) angular velocity, b.) radial acceleration and c.) Centripetal force
if the carsd mass is 2500kg.

Given: r =200m; v =80m/s

Solution:

@v = r=x
80= 200 «~¥
¥= 0.4 rad/ s
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7.3. MOMENT OF FORCE (MOMENT OR TORQUE)

In the previous section, we discussed that an object changeslotgty whenever theresian
application of force. For rotational motion, torque changes the rotational state of lfihyogswant to
make a stationary objetd move, apply force. If you want to make stationary object rotate, apply
torque.

"The turningeffect of a force about the axis of rotation ide@dmoment of force or torque”

It is measured by the product of the magnitude of the force and the perpendicular distance of the |i
of action of the force from the axis of rotation, symbolically deshoteb y a Gtée e(kt alue)t.t
Torque (t) = force x perpendicular distance from the axis of rotation

T O Qi Q¢ —
Wh e rdeis tlie distance callddver arm or moment arm of the forced F 6 .

1. Its unit in SI system is Nm or kg2

2. Its unit in CGS systeiis dyne cm or gnm?/s>

3. It is a vectoguantity wherein the direction perpendicular to the plane determined by the lever
arm and the force

4. The sign of the torque is positive and negative if its turning effect is antickeckwd clockwise
respectively.

For examplea wrench is being used to turn a
nut. It has a lever arm of 0.3 m and a force of F=100M
is being applied as shown in the figure. What is the
torque applied?

Solution:
T O Qi Q¢ —

T pmlot mda | "Q@emJ
t om

When two or more forcesre acting on a body causing
its rotation about a pivot or axis of rotation, the
condition to have equilibrium position is that the sum
of the moments of the forces rotating the object €':
clockwise should be equal to the moments of the™ (@
forces rotating the object anticlockwise. This could be /-
formulated mathematically by the formula:

A\
A
f ‘.
o |




For example in the case of the two kids in the picturectmelition for these two kids to be in rest
position is that given by:

W3 W, B, WherewpandW.ar e t he wei ghtanadfréthdreorrédspodding and ¢
distances from the pivot point.

1.5m . 1.5m

The seesaw in the diagram is balanced.
Use the principle of moments to calculate
the weight, W.

Taking moments about the pivot:
sum of clockwise moments

sum of anti-clockwise moments

Wx15m = (B00NXx10m) + (550N X 1.5m)
Wx15m = 300Nm + 825Nm
Wx15m = 1125Nm
W= 1125Nm _ 750 N
1.5m ——

7.4. MOMENT OF COUPLE

Two equal but oposite forces acting on a boady
different points and causing the body to rotate is
calledcouple (turning effect by the 2 equal opposite
forces). The picturat the rightllustrates an example
of couple.

Rotating forces : couples

When two equal but opposite forces are present,
whose lines of action are not coincident, they cause a

rotation. F=5N
| Bm
Together, they are termed a @t} and the moment puste Sositie
H 1 irection o irecti
of a couple is equal to the magnitude of a fdfge " Drecton o

multiplied by the perpendicular distance between
them.

Where more than one force acts on a body, the total
turning effect is the algebraic sum of the moments of
all the forces.

7.5. CENTRE OF GRAVITY AND STABILITY

This is an imaginary point through which a force is
acting and where the entire mass of the body is
supposed to beoncentrated This point is located at

the center of mass depending on the shape of the body.

“Stable utral

7.6. MOMENT OF INERTIA

Just like an object at rest stays at rest and an object in moti

tends to remain moving in a straight lirse object rotating ~ Hop vs. Solid cylinder. With the same mass
radius, the hoop rotates slower than the s

about an axis tends to remain rotating abow# #ame axis  cyiinder because theass of the hoop is distribut
away from the center (higher moment of inertia;

4



unless interfered with external influencehis property of a rotating object to resist changes in its
rotational state of motion is calledoment of inertia or rotational inertia.

The moment of inertia of an object depends on its mass disnbd he further away the mass from
its axis of rotation or pivot point, the more it resists change in rotational motion.

AThe moment of inertia of giverpbythe prodicteof ttambss oft ¢
the particleandthequar e of the perpendicular distance

= mrl+ mer? + mera?+ é .

From the equation above, whenris large, then | is large also. This means that the masses are distrib
further from the axis of roteon and hencéhe more it resists the change in rotational motion. So, the
|l arger the moment of inertia of an object 1is

7.7. ANGULAR MOMENTUM
Angular momentum L) is defined as the product of radius r and momentum ofotbject.
Mathematically, it is written as,

O 1 av

For a rigid body, the angular momentum is given by,

O 1 & Obutsinced i ]then
0 1 aij ai 1 andsincéOD d&i then,
i‘) uO_|

filf a body is rotating about an axis, then the sum of moments of the linear momenta of all the particl
about the given axis is called the angular momentum of the body about the axis.

The rate of change of angular momentum is given by,

y y . -
~ But we know also thaQ/:— | andO ai then,

g<(| K

O ai | i a i |.Also, the tangential acceleration is givencby i |and

'~<<| &

from the 29 Law of NewtonF=ma, we can write,
N

< l aw |1

Yo

Therefore, the rate of change of tiegular momentum is equal to torque. Or one can say,
that when you apply torque you are also changing the angular momentum.



A. LAW OF CONSERVATION OF ANGULAR MOMENTUM

If the net external torque acting on a system is zert

DL
(St =0) thenE: 0. Therefore the angular

momentum L 94 w= constant, which leads ta E
L2 or 1. w1 = 2. we (Initial angular momentum =
final angular momentum®Pne of theapplications

of theconservation of the angular momentums
thegyroscope

Figurel. Conservation of angular momentum. When the
man pulls his arms, and the weights inside, herekeses hi
NRGIFGAZ2Y L E AYSNIALF LI FyF
A typical type of gyroscope is made by suspendin:_

a relatively massive rotor (fly wheel) inside three Otegntaling ___ s
rings called gimbals. Mounting each of these rotors P
on high quality bearing surfaces nearly frictionless

B. Gyroscope

insures that very little torque can be exertedhan w

inside rotor. U, - 73 9
angular momentum \

At h|gh SpeedS, the gyroscope exhibits Inner gimbal ring Pitch

extraordinary stability of balance andmaintains
the direction of the high speed rotatioraxis of its
centrd rotor. The implication of theonservation
of angular momentum L is that tke angular
momentum of the rotormaintains not only its
magnitude, but also its direction in spacein the absnce of externatorque. The classic type
gyroscope finds application in gyammpasses, but there are many more commamples of
gyroscopic motionandstability. Spinningtops, the wheelsf bicycles ad motorcycles, the spin of
the Earthin space

It is important to note thagyroscopesare used in severalofani r cr af t 6, svhich arevitalr u me nt
to the safety of the aircrafispecially in bad weather.



http://hyperphysics.phy-astr.gsu.edu/hbase/conser.html#conamo
http://hyperphysics.phy-astr.gsu.edu/hbase/conser.html#conamo
http://hyperphysics.phy-astr.gsu.edu/hbase/amom.html#am
http://hyperphysics.phy-astr.gsu.edu/hbase/amom.html#am

Worksheet 7

Multiple Choice:

1. 45 degrees is equivalent to how many
radians?
(a) 45 radians
(b) 7.85 radians
(c) 0.785 radians

2. 15 rev/min is equivalent to:
(a) 1.57 rad/s
(b) 25 rad/s
(c) 15.7 rad/s

3. Ifawheelis turning at the rate 3.0 rad/s
then the time it takes to complete one
revolution is about:

(@)0.33s
(b)y2.1s
(c)13s

4. If a wheel turning at a constant rate
completes 100 revolutions in 10s, then its
angular speed is:

(a) 62.8 rad/s
(b) 10 rad/s
(c) 100 rad/s

5. The angular speed of the minute hand of
awatch is:
(@) 6 0 tadls
(b) 6 Orad/s
()" I 1 &ad/o

6. The figure shows a cylinder of radius
0.85 m rotating about its axis at 15 rad/s. Th
speed at point P is

19%

A5 rad/s

(a) 12.75 m/s
(b) 1.275 m/s
(c) 15 rad/s

7. A stone is tied on one end of a string
with alength of 1.0 m and whirled at a constant
angular speed of 1.20rev/s (see figure below).
What happens to the st
decrease the length of the string by half?

(a) Remains the same
(b) Doubled
(c) One half

8. When an object is in uniform circular
motion, the centripetal force causes the object
to:

(a) Change its speed but constant direction.

(b) Change its direction but constant speed.

(c) Change its direction and speed at the
same time.

9. What happens to th
speed when the centripetal force li®ing
doubled?

(a) Doubled

(b) One half

(c) Multiplied by ¢

10.Which of the following is TRUE for
uniform circular motion?

(a) The centripetal force is increasing.

(b) The radial acceleration is constant.

(c) The angular speed is changing.

11.Torque causes the object to chaitge
rotational state. Which of the following
sets affects torque?
a.) Force and lever arm
b.) Force only
c.) Force, lever arm and the angle
between them



12.Which of the following angles will give
maximum torque?
a)Q°
b.) 45°
c.) 9¢°

13.Which of the following produces more
torque? (Note: Point O is the pivot
point, F and length are the same

a.)

O
b) B

F
F

A/‘MSO
c.)

@)

14.1f a nonzero net torque is applied to an
object, that object will experience:

a.) A constant angular speed

b.) An angularacceleration

c.) An increasing moment of inertia

15.A ventilation fan with a moment of
inertia of 0.034 kg rhhas a net torque
of 0.11 Nm applied to it. What angular
acceleration does it experience?

a.) 5.3 rad/$

b.) 4.0 rad/$

c.) 3.2 rad/$

Il. Problem Solving

1) Calculate the angular velocity of the Earth a.) in its orbit around the Sun, and b.) about its axis.

16.When a rotating object has constant
angular momentum, this meartbat

a) the angular velocity iszera
b) the angular velocity is constant.
c) the angular acceleration is constant.

17.Which of the following statements
TRUE for a rotating wheel that is
constantly moving along a flat surf&ce
a) Its moment of inertia ischanging
every time it completes one revolution.
b) Its angular momentum is always the
same.
c) Its angular momentum is changing
every 2° radians.



2) An airplanebés propeller is rotating at 109
velocity in rad/s. b.) How many seconds does it fakéhe propeller to turn through %5

3) A 2500kg car turns a certain curve with a constant linear speed of 40 km/h. If the radius of th
curve is 35 m, what is the centripetal force experience by that car?

4) A boy stands on a freelytating platform with his arms stretched and his angular velocity is
0.25 rev/s. But when he draws hands in, his angular velocity is 0.8 rev/s. Find the ratio of it
moment of inertia.

5) A meter long light rod carries 10 g masaésach ends atthemiddle. What is thenoment of
inertia of the systerabout the axis passing through one end and perpendicular to the length o
the rod.



6) What is the torque required to rotate a disk with moment of ine#t@.08 kg ni and angular
acceleration of 2 rad’3

10



81HOOKEO6GS LAW
Hookeds | givwist

CHAPTER 8: SOLIDS

it eseltdsati c | i mit, tploprticnahto the t

applied forceo.

F=k x, whereFi s t he

forcex@appt hedexseneissn, okidsteel on

constant of proportion which represents the spring constant in the case of thersgseglastic

system.

I NN NN RN NN

Gradient (Fle) is the
spring constant, k

bbbt

o
R

v Ex!ension (e/m)

Al s o, t he Hook

ed6s |l aw states that stress is

8.2.STRESSSTRAI N AND YODWG® S M

Stress( 0 ) : is the applied force per unit area
Stress(s) = Force (Units: N/m? or Pascal, Pa)
Area

Five (5) types of stress in mechanical bodies:

1. Tension

Force that tends to pull abject apart. ‘_- ’

2. Compression

Tensile Stress

Resistance to an external force that tries to push an ol _>-4_

together.

Compressive Stress

11



3. Torsion

Torsional stress is applied to a material when it is twisi =
Torsion is actually a combination of both tension a — 4}3‘—“

compression.

4, Bending tensile stress
In flight, the force of lift tries to bend an aircraft's win f_-:’_\
.
upward —
compressive stress
5. Shear

\ 4
Combines tension and compression is the shear stress, which ((
to slide an object apart. 4

Strain (J is the ratio of the change in length and ¢higinal length of the object.

Thedegree of distortion then has to be the actual distortion divided by the original length (in
other words, elongation per unit length).

This is termed as Strain, symkib(epsilon). Strain has no unit and it is only expressed as a
ratio or percentage.

y

Strain @) =

Youngds Modulus (Y or E)

1 Young'smodulus measures the resistance of a material to elastic (recoverable) deformation
under loadlt is the ratio of stress and strain. Mathematically, it can be written as

It has same unit as streAm? or Pascal (R)
Elasticity is the ability of the material to

return to its original size or shape after the
deforming force is removed.

Measuring Young's Modulus
Stress

An elastic material has a high Young's
modulus and changes its shape only slightly
under elastic loads (e.gtee). A flexible
material has a low Young's modulus and
changes its shape considerably (e.g. E
rubbers).

Elastic stretch usually very
small (< 0.1 % ) - a 50mm
long specimen stretches

|
less than = mm
"%

1

Young's Modulus E = initial gradient of stress-strain curve

The elasticity of a component means how
much it deflects under a given load. This
depends on the Young's modulus of the
material, but also on how it is loaded (tension, or bending) and the shape and size of the component.
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Importance of Youn@ Bodulus:

In Engineering and materials scienelgsticityis very important in designing products which can
only be allowed to deflect by a certain amount (e.g. bridges, bicycles, furniture).

Elasticityis importantin springs, which store elas#énergy (e.g. vatihg poles, bungee ropes).

In transport applications (e.g. aircraft, racing bicyclda}ticityis required at minimum weight.
In these cases materials with a large speelésticityare best.

¢KS |, 2dzy3Qa a2 RdzZ dza
Material Young's modulus
{N m-2)
Steel 2.10 x 101
Aluminium 6.90 x 10w
Lead 1.70 x 1010
Glass 6.00 x 10w
Concrete 3.00 x 1Qw
Water 2.30 x 10°
Air (at 20°C) 1.43 x 108
Beech wood (along the grain) 1.40 x 10w
Beech wood (across the grain) 8.80 x 10°

The degree of elongation or
distortion has to be considered in
relation to the original length.
The graph in the figure below
shows how stress varies with
stress when a steel wire is “mteffresemensiy

o)
(Stress)

Yield Strength

60 >1000

Metals and alloys

‘ Composi(eL
& [ 200
|

Woods and wood products
0.08 25

| Polymers
<0.01 0

Rubbers |
<0.01 0.1

Polymer foams
<0.01 0.5

T T
0.01 0.1 | 10 100 1000
Flexible == YOUNG'S MODULUS(STIFFNESS) (GPa) — stiff

ElasticRegion |
DRo8 EingEE B removed b

Plastic Region
Fermanetly Gelrmed
By T SANREL

l IE F
racture

B Pt 55 SO
Eimasnape

stretched until it breaks.

At first the graph isstraight line
(O to B), whi
law; the stress increases in a
linear form. Up to theYield
Point the area is known as the
Elastic Region of the material The proportionality limit has limited engineering significance because
of its great depeadence upon the precision available for its determination and for engineering usag
the elastic limit has little significance.

C Il

£ (Strain)

Past the elastic limit the graph flattens out, which means that each increase in tension by a given amc
produces a greater irgase in length than it did below the elastic limit, the rod stretches more rapidly.
If the tension is removed after having exceeded the elastic limit, the rod remains longer than it w.
originally; it has undergonelastic Deformation.

TheUltimate Strength of the rod is the greatest tension it can withstand without breaking, and it
corresponds to the highest point on the curve.
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1.

2.

3.

Worksheet 8

The extension of a spring can be
determined by using.

a. Charles' law.

b. Newton's 2nd law.

c. Hooke's law.

The force which prduces twisting
deformation is

a. torsion.

b. strain.

c. shear.

When a steel bar is overstressed, what
is the name of the point at which it does
not return to its original form after the
load isreleased?

Problem Solving

5.

a. ultimate point.
b. yield point.
c. Young's modulus.

It is the ratio of tensile stress to tensile
strain.

a. Youngo6s Modul us
b. spring constant

c. velocity

The stress created when a material is
pulled (along lagth) apart is called:

a.tension.
b. torsion.
C. compression.

1. How much force is necessary to stretch a spairggx 0.25mwhen the spring constant is 95

N/m?

2. A spring has a spring constant®§N/m. How far will it stretch when a block weighing 18N

is hung at its end?

14



3. Consider an iron rod with a cross sectional area 1Fd@ahhas a force of 66,700N applied to
it. Find the stress in the rod?

4. A 1m long wire increases by 2®f its original length when a stress ofNIm? is applied to
it. What is the Youngds Modulus of the ma

5. A metal wire is 2.5mm diameter and 2 m long. A force 12 &pidied ont and it stretcheby
0.3mm.Assume the material is elastietdrmine the following

0) Thestres i n the wire {0

(i)  The strain in the wir@

15



CHAPTER 9: FLUIDS

Introduction:

We begin oustudy withfluid statics, the study of fluids at rest in equilibrium situations. In
this section, we will explore the concepts of adhesion, cohesion, density, pressure and buoyancy. While
fluid dynamics, the study of fluids in motion, is much more complex and has many diffeneciptes
than fluid statics. Meaning, the physics of fluids at rest is diffdrent that ofthe fluid in motion.
And so, we will treat them here separately.

9.1.FLUID STATICS
FIluid statics or someti mes c adal with flualsat ieshordot o st a't
moving.A fluid is any substance that flows. It can be a liquid or gas.

A.DENSITY
The density, (rho) of a substance is the ratio of its mass and volume. Mathematically, it can be

written as
awi i a
DEAOOQ

The Sl unit of density is—. While the density of water is:

!\Q n ’?‘QuQ
Poa PR

Example 1: What is thedensityof a liquid substancthat has anassof 25.0 grams andalumeof
29.4 cmi?

Ans:r =0 = 259 @85 g/cnd
v

29.4cn?

Example 2:Find the volume of a rock, if its density is equal to 2000 Rgind mass equal to 60g.

Ans:
” d
w
, a M P 00
¢m Tlg%l:%

W omn p'u(fl =30 G
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B.RELATIVE DENSITY -
Relative densityof a substance is defined as the ratio between th
density of the substance to the density of watet at 0 Relative
densityis also known aspecific gravity.

LZvo v
Z »- | |
Z o + 4- > . —‘ Dishwashing Soap
where r ... isthedensity of wateand is F 3
- . 9 kg
equivalent to.. =1— 000— =1 kg/L
q water CnT’% ni; g

” is the density of the substance.

1. IfZyo Fvake gt <.then the substansinks Substance| Density (kg nv) Relative

in water density
Gases
2. FZv0 4 v oat- Fgt «mideN thesubstance Hydrogen 0.085 0.0695
floats in water. Helium 0.169 0.138
Air 1.2256 1.0
For example Liquids
. . Alcohol 790 0.79
The volume of a solid is equal to 350%and its mass €ono
. Kerosene 820 0.82
's 500 g. Water 1000 1.0
(a) What is the density of the solid? Give your answer :
. . Mercury 13,600 13.6
in S| Unit. Solids
. m 500 !
Solution: re=— =3—0 15.43% ice 920 0.92
v 35 c Glass 24002800 | 2.42.8
Density and relative density of some common substanc Lead 11,340 11.34
pg o p 1t kg/m?

(b) What will be the relative density of the solid?

Solution: RD, ,, = Tooig 143 4
rwater 1
(c) Will it float or sink? Hydrometer

Solution: r_ ., > +1.43>1 hencethe

solid water High density liquid

substancsinks.

Low density liquid

C.HYDROMETER y/
The hydrometer is used to measure the relative density of liquids. £ £ ;
normally has a glass float contained within a cylindrical glass body. Tr"

float has a weight in the bottom and a graduated scale at the top. WI 0

liquid is drawn into the d&dy, the float displays the relative density on the

Hydrometer
graduated scale.

If we immerse a hydrometer in pure water it reads 1.000

17



D.ADHESION
When liquid molecules are attracted to moleculesnaither substangcthis force is called adhesion.

Capillarity

Rise or fall of a liquid in a fine bored tube is called
capillarity and the tube is called a capillary tube.

Capillarity is due to adhesion of the molecules of water
and glass tube.

Eg: 1) If we dip a straw in a glass of veatf the
level of the water in the straw will be more than the leve!
of water in the glas®) Water is taken up by the tree,
through its roots by capillary action. 3) Cotton towels are
used to wipe our wet body.

. . . . Capillarity tube
The figure above showspillary action of water in tubes of

different diameter. The thinner the glass tube, the higher the water level will increase.

E.COHESION
When liquid molecules are attracted to molecules o$dimee liquid, the force is calledohesia. This
leads to some interesting effects.

Eg :If we place two small water drops very near to each other on a glass after some time they
form a single drop because of cohesion force.

Surface Tension

A paper clip, though made of steel which is dertban
water, will float on a clean water surface (see figure). Thit
suggests that the surface of a liquid behaves as if it is cover

with an elastic skin or stretched membrane. g e o
‘.‘. P:::rodfip

The surface tension can be reduced if the liquid is !

fiCont ami nat deteiyent tAtiedvater will cause Papercp

Water

the paper clip to sink.
In a liquid, the moleculestill partially bond togethefhis “uionct 8
bonding force prevents liquids from expanding and F
spreading out in all directions. Surface tension is evider
when acontainer is slightly over filled.

18



Surface tension also explains why small liquid droplets are always nearly spherical in shape as a spt
has the minimum surface area for a given volume. Figure

below shows a water droplet and the forces which determin

its shape.

F.PRESSURE IN LIQUIDS

The static pressuisis the pressure if théuid is not l/
moving (stationary). It is the ratio of force and area. Ve T

. L . F . .
Mathematically, it is written rﬁ:K. The force, F, is acting

perpendicularly on the surface of the object and it acts in all direction.  Force acts on all sic
and is perpendicular
the surface of th

Since the force is equal to the weight of the water then we can wri _
submerged object.

pressure as,

. 0O
0] -~
0
. aQ
0] —_
o, v 9
Butsinced " wwé& @ 0'CQthen,
RN $.0)
U —

-
211

From the above equation, it shows that fluid pressure
depends on three (3) things only: densjty écceleration due to
gravity (@) and height of the fluid or deptlm)( This means that
fluid pressure does not depend on the shape or size of the
container.

G.ABSOLUTE PRESSURE AND GAUGE
PRESSURE

If the pressure inside a car tire is equal to
atmospheric pressure, the tire is flat. The pressure has
to be greater than atmospheriegsure to support the
car. So when the gauge pressure reading is 32 psi
(Ibs/ir?), this means that it is 32 psi more than the
atmospheric pressure. The sum of gauge pressure and

atmospheric pressure is call@osolute pressure
0 0 "0

Where R is the atmospheric pressure and is equal to 1.00° Pa.Atmospheric pressureis due to
the weight of the air above the earth acting on its surface. As altitude increases, atmospheric press
decreases.

The Sl unit of pressure is Nfror Pascal (Pa). tWvever, there are geral common units for pressure.
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