Archimedes Principle @ 10 subes il whoo
Lol i weliol ]y or pandiaily suberesd by oa fuaid, L
experianees an upevard farce which is equal e ohe
weight of the flewd, "¢ displaces and wlich acts
threush the canive ol Buoyancy.

Atwnspberic Preciure @ The armosphere i3
the name 2iven o the hin laver ol aic that socnoands
the earth. Adr has maass ared weisht, sud the weighe
of atmiosphore exerts 2 pressurc af 1006000 koas
ol e surl=ee af earth, MNis pressire & Riosin a3
aumespher.,e preszure The atosphers i€ ot
gritarm: ils density decreates wilh increasing
diatude. The peside of g Righ-flvinge jet aiccrafl nas
to be pressurized 50 mal Le passengars can sic in
dormal atmesphere. Almnspheric pressure 13
measured using a barovsoter,

Surlace ‘Fension : The surtace of o liquid is
under a sate of winsion becauze of the sfraclion
exetied on the surface molecules by the maleceles
beneach. 17e sarfaoe thus Tends to eciract as much
as pussible and acls like a strerched elastic
mzmbrane.

Caplllary Action : Capillarity is a geneinl
tevm for phenomenon observed im iiquids due 10
unsalanced in@rnaizeular attracton at (e liguid
boundiry, eg., the rise or depression of liquids in
narrnw lubcs, the Esrmation ol files, drops, bubbles,
ol

Pressure in Liguids : The prossure of the
liquid depends upan the density, height of the liquids
and gravilational pull af 1he carh by the formula
g, Pressune increzrea with depth in & iquid. Th
liguid shools oot bHarthiest fhom the Batton ho)
a cayl with three heles in a vertical row becayse the
Bresture & prsater thers.,

Sinking and Floating @ [f an ohbj
ieellow but is ot unikorm censity, iy will o
or oAt when fully inrersed in [o8ed, whad it does
wile depond both an e densi u?m:t and
oy the densily al the ligug

volumee and pssames
ecules, I the liguid
ather. This atiraction

and pasas. A liguid hin
the sleape of ks ¢

Arivws the 1
Nnd. A

vodume of o gas is not Ged. 11 will excpand 1o 11
any contpiner o until a foree beains to hold i
buck.

Beraoalli's Prinviple @ When the specd el 5
M inoa pipeime inereascs, e poessure decenses
and converseby when the spegd of 3 Auicl lccreaxes.
the pressnre inereascy The application of this
pEincipte is in the fivine ol an o zeroplane 2k the
airved rgjectary o a zrinminge crickes hall.

Appheation ol Gases Umler HEph Preszirg

The application of gases under high pressule
saves ooman 2 greal deal of labaur. When new
bridges ave builo en riva, the Toundaenn have o b
laid wrder water. A caisson is sunk lar this puy
it has a huge taok opon ot lie hoflom. Adr
lovced inlo ke Caisson ar pressire:s hign so
hizld back the siurounding waler and
anter o leave the caisson and m
uansferrad 1o it

Rale of Yacuum @ Va

then

special kind of vacu
an eleciriz modcy
inaide the norzle rushes intoe fll opy 1lae

Al of dost, Tint, e wirle B

hen o loree acts en a body and
ion then wark is sad 3 be done.

e magnilude ob the foree is £ oand it
through which the body moves is o, the

W - o
The 51 wnpit of work is Joule und ulso
Mewtaningtre.

Energy = I is defined as the capacity 1o do
work and measured By (e ool of work done by
the bedy, There are variows Kinds of eoerpy kot in
micehanics, energy is classilied nto twe kinds, Je,
kinchiy snd pulentisl.

Kineyiy Epergy @ [t iz the cncroy which =
poreessed by a body by virtpe of il mation.

Kingtic Enerpy = 12 are?; whers ae iy the mass
of the body and v iz the speed.




Fatendial Ewergy ¢ 1L s defined ag 1he euergy
possesaed by o body by vitlue of ils posstion of rest,
Poientio]l eacegy of o body is colulased by
mezsuring the ik amount of wark dome by s ey
in fall from A cerain Aeiohi wpio the proonl,

Potencial Cnerry = mgr where ur s the mass.
o 15 the accederation due wo praviey and fr iz 1he helzit
abave rind.

Law of Conservation of Encroy & ey o
tedther e creardl mwar e destroved byt can bz
teanzsterred foom one fonn o amather, Total enerey
of e syswem remains conscrved in all natural
PLaCessts.

Nlachines

Simple machiney . The fullowing six basic
clmends ore called simple machines

l. Liver a4, The sorew

2 'The melined plune % The wheel

3 The wedpe fi. The ]lUJlEI:.’

HEAT

lts a form of energy oonsisiing of matian of
meelecules insicde the nyatter, Heat can dlso be defined

Cnenparisons ol Teiperan

@ the Foun of energy by which we el hialness
& body, In the absence of heat & body B feit cald
Srurees of Heac : "The major sources ol haat
are ; (£ the ser, G7) Basaing ool o odl, (807 fricnion.
Vv eheeirie corment, amd (v) chemical reactions.

Temperainre [ Temperanres of o bacly is a
nuniber which expresses the desree of hotness aia
bocty on Tite kasis of sidtabie sozies krown 38 seales
of temperatuse. The three mai scales af eoperatine
are (o Celsis. G0 Pahrenbeil, (i Regaaner The
mast accurare wivd sensitive seale of kemperatise
nzed now-a-days s Kelyvin.

Celslns and Fahrenheit @ The outinbess on
thermometer scales are mezely historical ¢gi
they are nor sciesnilically fundanental,
widely used scaies are e Faheenhigis (*F
Crisiug (*C} The centigrace scale with p°
1o ieé vaddr [ice pointt and )00% ol kg water
boiling nider one Aimasshers (o (garn point?
wias formerhy usad, buc it ceaded b
celsins scale, defined o vay Thon the
centigande scale. Hoyes celsius scale lhe
lemperatures of by b provinits dalTon o ly
Ly a tew hund: gl ce. e 0 and 100%
resipectively.

Kaivin Calefne
Hream Moint 373 — [
T
lea Poinr 273
dalid C, 145
Uxyeen Paou
Absolnte Zero

Falwemheit
-— o —
r
1BOYR
I
449240 32" -
kb1 1 (pam -
G2 207"
ge 4600

Absolure Zere !
[Lord ¥elvin cong
plve up any by

w Ty wrhich did ot
was at an ahsalue 2em
shown 1has abselute eero
ar =15 7°F. Twi absululs

Types of Thermopmeier

L fwpwindimepfows dhermmater 1 bas winge
to masuce the tempaalure bolween
~30U°F and +1200°F.

2 Chmead thervomonce 1D measures over
a very [ed mnge of 15370 o 437,



3. Bi-metallic themnomgter.

4. PResistance thermaormeter,

5. Thermocouple,

0. Preaweizr o b CAN MEASUre emperature
about 9V,

Transmission of lleat : There are three
comunon wavs by whick heal energy can be made
to 20 from ore point to another. They are
conduction, convection and radiation.

Conduction . In condoetion hsat i passed
from one body to another by aetual sontace. It s 4
process of net enaray transfer through o substanee
withomt movement of Lhe whatance itgelf. The mata
of transfer depends on the saniple leapth and eross-
secuional area, the temperature diffecance and the
nature of the material.

Lo recnion is the transference of heat thirough
a liquid er pas oy the aclual movement of the fluid.
Posticns in cenract wilth the souice of Leat becomea
hotter, espand, beoome less dense and rise, Tleir
plave s taken by colder portiens, thus seling up
COEY ORI CUTSI.

Rulinrion is the wranster ol hot hy 2 waye
rakion ke ght, Ir takes nlace i vaconm 3s well
#e Bioair. The warmtlh we feel 25 we spresd oor
hands bafore an open fre is radiant hear, Heat from
the sun is radiant heat

Mewton's Law of Cunfine @ The e of loss
ul heat [rom a body i proporlicoal e the excess
lemperatums of the boady over the fumaperatire of its
surconmading, @ walled Newelon's o of coaling,

The Greenhonse Efvel o Infva-red cadiati
fowm the son has a shoet wavelsnpth and it
Himomgh plass wiltoout being, sheorbed. Iy
by the planls in 1he groenbonse r
tern peratiers. The planli alse radiate bea
[neger waveclonglhe wlich cannot

precohouse i wble to lmp lealNnd ogn do this
wilciendly even oo W dull d fus prinuiple
i upplicd bechind havi for a solae

L s oothing bub o Yol
hoeing wirital smly arownd
n oof flask is made of insulator

wilhin &
the lip,

s that heat cannot be transferred from the bottle o
the ocuter one by convection and from surrounding
to inner portion and by this way thermos bottle can
be kept hot or cold for twenty-four howrs or longer.

Melting Foint : 'lke constant temparature ai
which a solid changes o the liquid form is called
its melting point. in thz case a substance changes
[rom selid to liguid state,

Boillng Peind : ‘The constant temmpersonre at
which a liquid hegins o boit under a given pressire
it called bailing poiat In this case, 3 substimce
thanges tromn liquid to vaporaos stste. it has been
seen that the boiling peint of a liguid increases wi
increase in pressure.

Ihew Paint [ he 1emperature ot whicl
raass of ar hecomes sawrated with the s
waler vapours already present i it i3 eal
poinl. The condensed water pary are ealled
dews. Dews are penerolly seen unﬁmu:rx
of lieal. Daving o clear sky degeu guichly.

Mechanleal Equly . The ruLia
hotween e cnergy Lowl ennical process
ard the hueat produeg w4 14 constant, Tt
is expressel| in jogl = 1.2 jonles],

be maoved from one place to another, In
| of warer ripples are formed when an
ikes the surface of the water. Any kind of

g itz omn wavelength, frequency, amplitude and
formn. Radianl energy is carried by elecromagznetic
waves.

Transverse and Langiendinal Waves - The
motion of the particles it perpendicular to the
directing in which the wave moves. Tt is called a
trariverse wave g wave, spreading nn the surface
of water, and vibwations of a siring. In Inngitudinal
waves the particles move along the direction of
metion of the waves. g, sound waves in mir
transverse waves fotm crests and troogh while
longiludinzal waves iravel in the form of ownpression
and ravefactions.



The time taken to cumpicty one vibraliun 1=
culled lane period uml is Juovled by T, The number
of vibrzhions per second is called frequency. The
distance bebwesn =ay byvo consecitive troughs is
always the same and is catled the wavelength of the
purivdie wave and is denotzd by Lamtiia (&) The
heighi or displacement of 3 wave ebove or below
ils postlion of equitdbrivm tg called itz 3mphitude,

Vibralion E
of water .

surface === Direcion ol wava
Wena kngih B
A - T Cro=l
. L 2N —.
[:I-!5|'Ilf|l:r:1rl1eu|'r1 = pr Vr Dislanse
Tro-_lgll

PROFPERTIES OF WAYESR

Superpuosition ; Twa or more waves can
traverse [he same mediom indepeedent of one
arather. When the displacements of the individoal
waves are in the apposite direroon, thay lend 1o
caneel each nlher. The process of vector addetion
of the digpltacements of waves iz called
snperposition.

Imierference ; The superpoxition of van or
mare waves originating from & common sonree, Tt
Tansversing differemt pathz, resultx in regions
he tranxmitling muediom 4l which there is a

rinimum intenxily sl in other regions at which
ere iy & macimum Intengicy. This phchcin
med a8 inderforence. Interference cen al
wueed by weves from differem sources,

:poration of twn difforent medi
into Ihe rngimal mcdio

dircction of propagation and cin be in oby onz of
the infinite directions. When the displacement
patterns of a ransverse wave Yie in a single Jine, the
wave is said wo be plane-polarized.

Llectromagnetle Hadindion : bknergy
transmitied through space or through a material
medium in e form of clecwomagnetic waves i
called electromaonetic madiation.

Appticating of Radialinn

X-ray ; 1. Tnsurpery
Z. Tn engineering
3. Totherapentics
4, [n detective departments.
THireviele-rey : I killing germs.
Infra-reih Radiatien : In drying in 2
agtomnbile imdusine
Niftractinn : ¥ i the propety
turning round the edges of
diffractinn Ln be obseved, the s
shonld be comparahle fo
waves. Sound can he hea
diffraction.
Kefrnetion -
fiicdium Io anor
travel ar diff;

passes STam o
lly et cince the waves
ditfarent materials. The
i the oo msdiy aquals

SOUND

mest common forns of waves we
rin daily life are sound waves and lizht
wiles. Somnd waves arc alse known as clashc
aves. Srund reay be characterized essentinlly by

Phree praperties : (7 ‘ondness, G0 pikeh, (5}

quantiry. The frequenty range from 20 HE we 20,000
M which produces the senzation of hearing is called
the puddible ranpe. Waves with Hequencies above
the awdlitde ravge are called ultrasonic waves and
those with Trequencies below e audible renge ars
called infinsonic waves. Bais can hsdar upto 120,000
M2, Infiasonic waves are usually produced by largze
sources. Loudness of sound wives depends upon
the ampliude of vibration aof the sound making,
object and on the Jdistanee from the abject 10 the
enr.



The: ponwes peedoced boe oo sooe wave ax it
prpseca Chrooadn an ez moright argles e dirgetpon
of the wave 15 collzd the inlensicy of the sound in
thar aren. The inwenzity of zound can be accuesely
meisured by the electroeic doevice known 05 amofae
meler o aoukl meler.  muusures the seond in
decihel. One Jdezibe] represents an inercase in
gy ol 26% which is alsaot the amallead changs
which e car can Jeteci

Fiateh : 'Fhe highpess or lowoess ol o soond iy
ealled I piech, 1o depends upon the speed o
vibrtion of the zomling clijeel.

cranaliry : All the sourds of the same Regusney
would sonnd more or tess alike. we can dislingyish
hetween such seunds largeiy Lecadse of their
differwnce im e lily ot thnbne Cualily Is chivlly o
matter of pverrones.

Beuis - 1 twe seeusd notes of slightly different
Mreyueneiwes are sooneed  Jegetlier. waxing wi:l
waning of saund iz heard. This js wnowen 2 boosts,
[ [rzguency ot beas s equal fo the oiffrrence
lenwesn she flenquencios ol 1ha o dotes,

ReNection of Sound Fehoes @ Soansd wives
can be meflectrd and cehoes produccd. [T ibe
reflection takes place ai a rigid reflector, 3 phase
change nf | 20 takes placa,

Standing ar Stationery Waves : When bw,
indenligal waves moving in oppusile diregons
intarfere, (he zhape appears 1o bz stalions
WOVER arc khown ai statienary woves, '
are of samc amplinde and same way
trave] in opraosste direciions.

Resonance of Svund Wa
pheiomenan of Fovced vikratio

e 15 4
sound

imtensity. All bealics
wribration, Whan we

hazir malutal reaneney of
'1naﬁ:gnai of the same

hav are chardcteeized by
jted, loudness and qualing. A

Applichitlan of Lltresoeis wases
Eo Lo tzreriniring e depdh of sea,
2. in Termaner of alloys,

A ssldering,

Lz

C1mosteriizEnt i,

LI R 8

. [n medicne.

LIGHT

NATURE €GF LIGHT

T @i & form of radant etergy ak
pefenns physical eonse which producod
senzation of sght and subszguent
wes Lhinps zround us It enpsis

VEE O
cls und
particles in athars. The sgoed of 5l s menrds

3.0 108 mfsee.

Heerilinear Propag
Light avels
medivze andeglis

It Tne ina loemogan e
wr 1 i s ovalled
Tauh

tlenly with the megsurement
it The ielensity ol illemiion

» o Han opague ady s placed je The
I eays cotiing fRom & Shurce then eitha
gunt ¢ light passes throngh it ar ne light
g2g at Al reselting in the formaben of a datk
igure called shadow, Thare are tweo types of
shadows © (1) umbrs, (23 penumbra. The umbra
repiot iy complele dork whereas the penumbra
refton is partinlly ek,

Eelipses @ A solor oclinae occurs whan the
Moo eonies i hetween e su and the eartl and 2
furerr cofipse i formed when 1he earch cawes i
haetween the mooan and the sun.

Refeciion of Light @ When the light ener
falls on 2 podished surfcc. it comes Dack ot
samye mediom oheying eerain laws, TI
phenomenon o elled reflection of light, Cenera
when light encrgy fllx onoany sorlaee $he
pert ol it 15 rellected wwd the remaining pa
ahaaried. W1 e surlace is pelishedd, then qwour
petceniage ol bght enerpy is eflecied. M
reflect light.



Law of Rellection . b The wagle ol ineidence
5 el 1 the nnele ol reflectien, 20 The ioejdem
ray, the reflected rav sndd the normad o the peint of
incidepece to the reflacting surface all liz in 1he same
plane,

Fmops - Whet rays of lighn alker Letretion o
reflection Actaiioe converee al @ point or diveres
Frv & pame then 1vis paoil is calad the imaar of ths
aitjecr. An finege can be real or viral, fead fmape
15 Tormed when reilected or refracted avs aciunlly
eontverge, and virtond imiage is frwed when reblecled
ur redractod mys aivergs from o paint Beal immage:
can be obtained on 2 screen. Virlgal imzge cannet
ke citained on a sersen. Rasl imaee @ alwav:
inveried whereas virmal mate & alwars scect. A
pPlare mirmor always gives virtnal and eqodl sized
image o an abjecl. When twa plang imicrets eee Lt
prralbed Lo cach oller Siiimite purder ol Dapges ae
fpemed, ur whon choy are kap! ot oan oangle with
each uiher, then the number imazes frmed

iy
B Angle betwaern the mirrors

Coneave mlrears give heih real and virmal
image but vonvex hirrors always give dininished
and virmwal anrage. Due W Wi ooadave ok are
vsed aa pellectors and 1o shaving purpose, whereas
CONYEX TS G vsed at rear view niirrcra.

Refractivom ol Ligln @ When a ray ol light
trawels frm oone mnsparenl nediue o another
reaivsparent medinm of different density it haneds
the curface of zeparation of 1he two media
Lending of bt iz called refaciion of ligl

LAWS OF REFRACTION
Firsl Law : The mcident

ray and the warmal 1o the surla?

mcidenee e i ome plane.
Sevows] Law : Thy

iy, e e
at 15]‘|'.-njm of

R ul angle of
chivo 13 ogmedant

iis A
represeted by

Rl

Critieal Awnple @ When v oray al Light ireviis
Trwgn 5 depsor mediom e oo merer mediam, then the
angle of inciderce for wiich the angle of relraction
i he varer medivm 15 Y0° s smid o Le coritieal
wagte wl the adino,

L T RTHTRETH ) |

[z

a Ouer prarwma

Tutal Lireraal Rellection
serfrt travels Irom denser metlinn
and fie angle of incidence
the eritival angle. then e
pets refecred. This iy
reflection’.

Mirage
reflection “mir.
dezers. dh

CIL @ [EM Of
uMiam
tct 1han
L ot lisht
ntsl intteroad

: the wppeer fovers become
*nlher. Light rays coming from
et relraedcsl ey e the mewnmi
hecause rthey trave] from denser te raren

of the (e is seen by the ebserver, who
ves towards the frec. e, thersfone, imagines
the pragence of water Ihere bur actually il is
ieAL:,

Prrigm : It s a sobid focere of any iminspanznt
mediwm having fve surfaces [he top and the
Bottam surfoce are triangular and the side surfaces
are pectaogalae T releacts BEght, Wien a roy ol white
light passes through o prism il s decompesed inla
seven culnirs whicl are remembered by the [2ters
ol the ward ~¥IBGYOIR The aifforonr cabours are
vigler, indizo, blie, areen, yellow, ommgs amd ood.
The breskim: up of while lighi into seven celonrs s
called disparsion of hela. Tl leoal ofseven colaurs
i catted s trnn.
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Mouvochromaliv Light @ Laght of 4 single
eolour of a single wavelugih s refomal fuoas mone-
chrumatic,

Lens ¢ A bous is a pives of wuosprenl glassy
material boundad by swo curved sorlaces ar by ane
plane and one curvad suriace, A lens alyo reftacts
light like & prisin. Mostly lenzes are of two tvpes :
{1 convex feny, i) concave lens,

A comaex bens iy oalso called converging leas
and an cancove leis is catled diverpmg less.

Lenses are used in optical instraments, g,
magnifying alass, compound microscope,
astromomical telescope, spectacles and camers.

Humaa Eye : Jtimay be conzidered an opical
instonnents simifar i the photographic camcra. Is
convex lone formis e soiall ard inverted imoge of
the external objects on the reling,

Defects of Vision and Thelr Remedies

{§) Skort-sirhiednece fMpaple) © When a
person iy unable to see distant objecis then dus
defact of vision is said to be shon sight. [n ihis cfe
the image ol distant objeet is formed beforg
and by using & concave lens (diverging lens)
ravs of llght ars broupght on the ratina.

{ii) Loamp-sightedness (Hyper fu
When a persan is able to see digfant ob)
nirt whle 0 sec nearer objects,
vision is sl o be long. si
sighted eve, the imoge
bevond rtetina and
(comierging lens) t
the retina.

1 is

cre by defect ol
: ar*)f u long

tism : When the cye fails to

distingnish Logizenlal and veriical lines a7 the same
distance il i= called astigmatism of the <ve.
Cylindrizal of sphereylindrical lznses are used o
remnove this dafect,

1"awer of Lens : The reciprocal ol the facal
length of a lens in meters 2 callad power of a lanz.
Power of lens is expressed m dioplres.

OPFTICAL INSTRUMENTS

b Profocrion nsrenmend
&8, SRS, Cinema prejector sie.

2. Micreicope : These wre used to see ve
small objoets,

I Trlescopes and thetr aaopeaiions @ The
are used io see distai objects.

4, Episcoper @ It is an mstrucient fed 1o
projecling mzanified Image or
ubjects  Some g £S5 ‘ha‘re
wrangenwent for slide : culled
cpiditseones,

5. Cenemalogruap cwice [or

|'Il'{'lj¢|.'.‘.'l. 131 E-_. [kt

SCreey ol

pictures un a
thet a maving
pictive s produced.
an instrument which

direct sight. There ave fwo
eriscope : (o) Simple periscope,
ub-marine periscope. They are wsed

imocwfar o It is im instrument by which
the vbiect is viewed wilh both eyes. It
helps in zesing the objecl in deplh, in
pelling & cerrect measeemen] of lhe
dislaace ohjecls and in providing moms
cottrfoclable to the eyes,

& Lever TUstands for * Lighl Anplificstion
by Stinalated Emission of Radelion®. L
s an insument which make a highly
mtense and concenrated heam of Tght
which iz highly directiongl ertreincly
eoherent and monochiomars,

APFLICATION OF LASER
. laser heams can he used to pemove vy
tumes and o hold detached redias of
buman eye
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