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| rakion —- 4546 cubin decimenns
| pini -— 0586 cubic deeimeine
I oarain e 04RO miiligram

i maind — 3732 Lilogran

[ uunea 28.23 kilogran
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Coagiinial - |00 ki

| sz —  DQ.933 kilogram
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SYSTEME INTERMATIOMALFR {81} UNMIT

The Genvral Conforence of Weight and
Measure gave official status lu a sibgle pracoen!
e stenn, the internatiomal svstent of unitz, The sysien
woameklernfzed wezbon 6T The mislric system. It hag
seven Lastu st asd lwo suppizimentaiy wmls,
These wnits are given beloy

Clrcontily Uit Abbrovisea: Toar of
.-'!E.Ir.::}'ﬁ(.ﬂ
Tanpih malre m TN
Wlas: kilnmrem ke TeG0
Fuwe ol " g7
Lilecirc ampere M 28
Ernent
Peiperanrs Kelvin 14 10g7
Lingitmies Cangdela rd [
inreRsity
Amoant o mole timl T
CIH G R T
e g ragdion rind 194
ol eale A rad tan ar 14411
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MECHAMNICY

bechantcs is the branch of physics which
deats witl the actinn of torce o forces on material
badiss, whether they ara ai rest ar in motion,

Mattor * ‘The continwous change of position

ul g body with resseel we s fooed sefercmens = aulied
matn af that body, There are variems kinds of
matien, '

ne imepsicnsl mertea 0 Walking, bus
runniog on the rowds e the ssamplss ol one
dimensignal metian.

Dwer himensiopnuel emofienr © Tiwsectile motion,
& carrom oo, a hiiliarg hall over plane ate. are the
exatnley of teo dimapsiopal mation.

Fhree dimensionald maifen . The ulijeet
movicg i the spoee anvelvog all the thige
dimensions,

Diispfuciarrend D When o ady moee® 15tnm L ne
pa:nt o znuthar foint tne disrmeee measuzed 2lont
U stramzi Tiee Joiring el s pddnt pises
dispracement undergnnaghs thayhady, irrespective
of the actusl path trdversediby he kody, [t Teas
bicth magritwde ad divéetion, ie.
ALty

Yoectof anmd Sealar Quantities © Vecwr
usrnlitizgfare s wlen have Botl megainede and
divectich g gr , dplacement, veloeity, fores coe. nd
ceaf@rgicinkities are those guantities which bava
oty dsapEmiled bul e diceotion e an, speed, minss,
thmeg, peential ote.

Speed - N s e rate ol chanps of positun ol
i hioady woith regeel o e i sieeighn or curved
ath,

il i% a voorar

Tatal Al eswed by the Dealy

Sjted = .
Vime tkern

Yelochty o 1L bs e sute of changd of position
ol & Loy wadin respect To tme in g strsdzhl lioe alung,
A particuler dircation. Ui veebe guanticy.

Aceelerniion @ L s the rap2 of change of
weloeity. Wihen the chanes of velioeiny dearesses with
timme thew it is said 5o he efared. 1L s 4 wbclor
Ly,



Gravhiativanl Ui
secelerztion dug to gravity with which o freely
falling ity wioves wwinds the earo, I is egual w
Goa Nt

Equativn of Merion 1P o bedy sans tmaving
witl ntities vaeloey o nader @ fonm agscisntion

Accilermstion @ g

ooand auaines & BEnal veloctly »ip tire [nterval J
thereby prderooes 3 dizplacament o thee the
feliowing, redation: sxist .

i o=t

.
A s

A
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= 2 2 -
37 ) I LT R S

Civy o, =i gf:’.n— I

whene £ 10 e dhsiunee Davelied by o body ie #h
AT

Fopee @ 0o il shieh chanses or eods 1o
Cleiige The s ol vt o0 el ol 2 oy,

laertia 2 1r i the inheren! peanerly ot objecks
t PETAIn & RCEE U)iGess ewted whan by & furee o 1
Reep o body movine with & constanl velucity o tle
aheenoe of my Funee neling o e Grelider Jiscowergd
she low of merna

ivmeatam (p) @ 1 is the product of mass
aned velaciiy of a bodlv, fE s o vector qeaniity

oo st

Laws of Maotlan

First taw @ Everybody continees in it stale
nfrest ar of uniforn: viotion in a straight Tne unless
compelled by some externnl foreg olgezd@rhers ise,

Seeond law @ The re ol chepped of
moemeiiur of & Body s propomtional o the apelied
foree and faker place Ly tHedirdetion in which the
forea oels.

AL
MathemaricRilig, B o k,"_j
: p - gk
At

whure KN the cansiant of proportinnabing,

Third law: To every action elr is chvass
an egqual and apposite reactivi. Action o
reaction which ocous v paits act oo dilfcicat
badivs, LT they acted cir e zunis body, the resulbumt
force would be vern sind there wiuld never be
aveeleracd malion.

Tmnukie : The produet nf the fiorne nnad fime
during  whith the fages i3 ealled the anpalse of
the Foeee.

Modisealivally, f=ap~ F ar.

Conseryation of MOmcEW

tn the shwesier ol exlernal fogss, when leda
P ome odues imtaracs wetly o o hae, divse 10bEE
R IR m IE'!'!'I:&IU'I-.‘, iatsil,

Mathzrabcally, A9 F oy eonstaniy o
M, e oand F, v ace the ingsses gaibyyolocity of the
Ty,

appicgticn of Conservatien afSInncntnmn

In propulsien oF Wcksl the mass of rockast
hagms decoeasing duio oosuphdne mass of L cas,
therafora velncily and Qgcereration of e rocks:
IMCreases,
Cirvalapsbdediun

When albady of mass ‘' moves in a cincie
olgadios s with o canstant speed *¢", the camviperal

”2

Pl Ve divcelizg wanly oenire of e cirels

;
prafiuces the eewerinci farce £ i 1lie direction of
the poceleratinn, It is mathematicatly cipressed by

.
T

g = Mrg? 0 v =)

By MNewlon's thind law of motion, sn ocgaal and
apposite oree which is 15 reaction comes inko plvy.
This reaclion fiwce acts on d ody =l the cenlre and
1% dirceted wway from tw certre. 10 i called
caRirfupal frce.
Applicaticr of Ceniripetal Force

1. Bankmp of roads
Bendig of a oyriist
- Conieal pemeluelum
qpeed provoinor

ok



Aprlicaticn of Comtrifugal Fores

A device centrifupes is vsed (0 sepmate one
makerial mom anether. The heavier mgerial sre
thrawn ntward and collected at appinpriate plane.
The stmilar device known as the separatar is wsed
tr separate creaa fram milk, The rilk is being
hzavier than cream and s forced 1o Ihone gatward
push of the spinniag bond and is dravm off. The
ureain which is lighler slays neer the cenlie and i
drawn ofl’ frmn ikal peinl. The simitar theory iz
vird in ihe dry cleaning rnachine st

GRAVITATION

The Geavitativnal Force

Mewion’s law of universal gravitation ctanas :
The forces between any bwo particle or masses
awd ey, separated by 4 distance . b5 an allraction
acting atong the line joinitg the particle and has
the nagniludo,

Gt

- p - .
Fua p: ,where {7 i3 e wiliversal

gravitational erpstant. The value of € s wgual 1o
GAT10 W N ¥k

Yarixtion oi "2 The acesleration due fo
gravity varies frem place to place. This may be due
o the heighl or depti or due to dhe ghape ol the
earth. ’

() Above the surface of te carth the variation
iz given hy

&g =—; A

Equation (i) shows thart the greater (he@istanee
of the bady frem the earb the spigller the dahie
of &

24

Maiheroalically, dg = Ef' TR ]

[ i

(iiy Below thy sucfate of e sanh, it varies
directiy as the distance@em the centre ot the earh,
1,

)

(f6) Yae to the shape of the earih. the
couetarial rodios of the eatth 15 greater thaw the polar
tadius by nearly 22 Xms, The vidwe of 'g" ix greater
at the pole than the enuator.

{31 13e to the rotation of the satth, the value
of " inerenses wheo A hody moves lram the equetor
terards the pole.

R Rm_r.'u'izuﬁ!
AR | e :
ie, ||. S ;

whera v iz the altinde,

Keplar's Lav of Flanctary Metion

1 Keplur formelated theee laws on the
nbeervation of moton of plane of Nirst wetronumer
Mr veho Deakes, These are Folowing .

1. Fhe law af vrdk @ The palth of the smadll
hedy is a crnic section having theglarge body
g5 une foens, The partieular zedtiongia, deter-
mined by lhe speed of The smatl bedy al & given
instant.

2. The lew of ares @ THegren syept out in a
pven Hme by the radiis weetnr Jeiving the Targe
by to Ihe small Lody ifabwiys the same

Y. The lawlnf perlods + For closed orbils

] A fcwhilnl per’mdf .
{cllipses) the ratic = ————— always 1he
(et mizjur cxis)
HUTE.

Saicllile : A uatollite 15 any bowdy revolving
around o large body under the influence of the latter
e rlomaon iz a zaelling of the carth, If the time
pretiod nF the sateilite be exactly squal fo the perind
of rewelulion of the eacily, then it will appear to be
clattonary at the same place on the darth. This i
calbed porcking orbit.

Wetphtlessness - When n grovitational forie
on any body is opposed by an equal snd opposite
ingrtial force, a weiphtless skate is produced, it is
nalative aaly ard it docs not mean that gravitational
force has seemed to oer, it 35 only thal their 35 no
rclarive acceleration.

Escape Yelovity | T is the minimum velocity
regquires] 19 wocplomate the body o reech infinity Hom
the earth



ll'mw
Y

= 11.2 kmfsec on the earth surface,

It is numerically equal Lo /7 times the orbital
velocity near the earlh's suface,

The Electrostatic Force : It exists botoeen
amy bwo electric chiarges. b is altractive bebyeen
apnosite charges and repulsive between [tke charge,
H is also in comtrast 60 gravitation which is always
dliractive between any two given inasses.

&
Mathematically, £ = |:|;-J';g

Mathematically, v - =2gh

where g, 4,

are the charges and r is the distance between them.
K — proporlionatity constant which s equal

W ur 20 ok G0 NMmSCE

drey

The Magnedic Force : B exisls botween uny
o magnels.

The Momert of a Force : The uming cffect
ol a lurce s walled csment of the Morcs or loegut,
The nuoment of the force is given by the product of
the magnitude of the Force and e lenpih ol the
corresponding foree arm. If 7 be the magnitude of
force and { he the length of the force arm, then
malhemaically it 1= piven by

T= Fx{f

Couple ; Two equal and opposite forces acting
at diltorent points of o body are said 1o fokm @
cunple. The zetion of 3 conple tends to mlate the
objeer it one direstion.

Centre of Gravily @ Tt is the point at which
the weipht of the body may be considercd o acl
When a body is suspended from ilseeentre of
grisvity, it will remain in coquilibriomgthe cening of
gravity of a body may Netouiside. The posilion
of eentre of gravity 6k atiybody determines its
stahility.

Frivtion : When a budy moves or lemds to
move over gnother) che oppositing force set up in
the plenc of contact of the surface is called frictionn)
foree, The vnigin of MHctional foree is duc to surface
irreglaciiies at molecular scales. Frictivon = of two

typus ¢ () Sralie friction, {6 Kinelic friclion. Stang
friction iy a self~adjusting force,

The law of static fhiction stabes :

[. The maximum force of static ficlion is
imdependant of lhe &rce of confact

2. The maximum force of static friction is
proportional b the norma! force.

Kinetic Frictinn is the torce of friction wiaieh
ig lcss than the limitng frietion aod is colled iolo
play when the body moves with & unifprm spred,
The law af kinetic friction are similar to thoze of
staric friction,

Rulling Friction : Whun v body rolly wver 2
surface, the frictional force developed is ke ns
the rlling triction.

[mpurtanee of Frictios s Friction smece ssary
in ntany everyday activities like walking or ripping
abjects, 1 s o serious muisancg in devicedhat move
continously like glectric motor aid rail-road 1cains.
Frochion hecome an eviddTor ws Sehi@n Lhere s too
little fricoon and conditions aie slippery.

FLULD MECHANICS
Pregsafe : & fonie Foacls perpendicalar o
the surlace of a fuid fliquid or gas) of ares, A, then
the prefzure S & eiven by
&
A
The B.1. upil of pressurs = Mia? or Paseal,
‘ Pascal's Law ; It states that pressure applied
iz liquid &t (reat) at oue point is ransm ived 2qually
in a!l directions througloe ihe lignid.

Application of Pascal’s Law

The eity pumping station can pump waler to
vur huoses only Deeanse of the force explained by
Pascal's law. The pringipls of The bydoulic press is
hescd on Pascal’s IBw ond it is wsed in many commen
apptiances such that nn automebile s the hydeauiic
break, Hyalraulbo prossiers operales 1he wing flaps of
oy planes. It alse compresses colton, paper, sl
bales inw compalatively small bundles,

Buovaney 3 When a body {5 imrnersed in e
liguick {or gasy the Lgoid exeets an opward throst
ower it This upward throst is cafied buuyangy,



