GOVT. POLYTECHNIC KANDHAMAL , PHULBANI

(State Council for technical education and vocational training, Odisha)

Th-2A Engg. Physics

Lecture Notes

(For 1% & 2" Semester Diploma students)

Prepared by
Jiten Mishra

Lecturer in Physics

Department of Math & Science



IARRIT - o
T o SEC.: ROLL NO.: SUB.:

| Teacher's
Sign/
H(.m nlc«.

S. No. Date Title Page No.

e
ol - Units ¢ Dlmwsnons o f
[ . Scalan 4 Veclons }
2 Kinematios |
' I SN I Oﬂmvf}c&im,_ S A!
’ RS, S alen ¢ _Frietion

_ Oscinations gwoves |20
I — Heal 4 thenmad dncuma___, T < I—
g | _ ,.__“,(_@P-ch U . .. S
G| Elecinostatics $ Mapetagation = — —
e L cument  Eleciuiciy. LI S—

T ‘ s |
LI N El{tﬁmxmdrow'sm#}:lecmamﬂndlc_wwo P o S

1

|

—~1

1

|

3\ : |
an
B

I

| e e e p—
l_’-— o e R— l
-
— T | | N ;
I ———— [ | |
, . —1 {
- *‘ | |
''''''' - N |
— |
= - S 1 ;
L |
o | |
S | |
E . |
. |
| ]
i - e = ’ .:

Scanned w1th ‘CamScanner



Chophn-l &

| T

L |

UNITS ¢ DIMENSIONS

MERSORE M w1

A measunemen) ig eaiol 4o be Compldel

' onh(f W we have the foliau)infd
100 infonmalione. ‘

() Name of the wnif ()

) How many 4i . ‘
4 1mes the gy 15 contained in fhal measuremend.

This rd '
PG- of lhe measuremenyt g aleo k’)OtDO‘ as j,"g”tt numentical - \Value )

UNIT

In onchn fo make the measurement of @ Phﬁs"cai quun-liht we have, finst of all
1o evive o glonded for dhal measurement g hal clifforient measunement of Some
Phljsmotl qucm-li{nt con be @'1Pnessed felabive 4o each olhert thal @tandard

e calleel @ wnil of i physical qucnlf{u-
CHARAC TIE RISTICS OF A ONIT
b owol mast be possess iollcwirxd» characlenigticd, *

() I chould be accep{able o all-

(9 1 chould be Tavaniable The Value of fhe woft shoud memaio dhe Same
under all efrcamsianes e no edlernal facion Shauld be able Yo

@ecd Tis ma(arﬂua\z.
ai 14 chould pe eas?hd {ransperdable ot rtepnodmCQClblé.
(M N choud be easilnd available for Compartf'son widh Varmows measerement .
W) 1} ehoud be Noo- pertichable .

W) 14 chould be Convenient in Size.

:
oy
SR

&

QO
dosman

Scanned with CamScanner



’,
—e e W
i

PHYSICAL QUMTYTY

A qualilofive cescriplion of any Ph(df.;;m[ Pbancmom aluae fovelve Cenlain

measunable quaniities o lewms of hich fho laws of phyoit _"-'“""’_"’?V’-'”‘“”'A-- ‘
exprested cuch quaniies like fouce, velocily , fime ,cleosily ¢ hongesdemprabane ||
ele- olverie, are called observable o 'panc'smI quafﬂ"“d' |

T _p . rolotprmen.
phtdeica\ quaniidies can be classitiorl inlo {oliounng hwo Col S

( i) Fundamenlal quantities

(D Derived ojuantiiias.

(D T ONOAMAEN-T AL QOAN T 11y

physical quaniities are o of of auftably chosen indpperrlent chucayables |
which arie cefind operialionall. |

A _ |
Fort  convinles I wae (lraﬂeqd 4o chooe @ cel of \oncalh ymaos Aime | |
hmpna-lurm , oleclvic Carinenl, lumneus, i’n\omi\u 4 amoent of Substorre ||

fo Conclituje @ cel known ac (ubdamenlal quantitiot.

G DERIVED QUANTTTY

Quanlitiee which are defind fny Yerms of (yndamenlal auanliiiet are
known as  oloriived quaniilies,

- Volociild» Accolenation, Foee , Mompnlum odc.

CEHPM '~ Confenence Gienorialo alospaiols el mectsures

(French netne)

GU)GNQI Conlerence on u)p_['cah}a,'g Moa ol

L
Scanned with CamScanner



o Mionge

/

Physical
\ ’:“l;mﬂhlfj

\
N

Ferdgmonial

Menivod

cuantitie:

Ertprosed M
derurg of

| Dimir)_;"r j

Cﬂ/blf)

i
Ort. i'n hrtms, of

T Divenciona)
fonmila

[M.ﬂ_. T.J

_ Dimenczional
ozncungrc, hae
(LCog

)

ouantitios |
| |
.‘ : Unis
J ]
Cinc. GG |nS°IUO”
UOIJ J
!Conhmeine((‘m){ Eﬁ_e-l_lte_‘"(_m) “
Gyam D) knnmancn)
\ C )'
1Secmd ()] Soconcl Cg
Kelvin (K)
mperte C@) ‘
mole Cmoa),
| | Condela (Ceq)
L = > [Name of I
”__V_#} mﬂl}( )l
Measwsmen) [—— Conains
A nemetical
QiR
Invehe @ccunaccy
‘ de-l‘erimned I_;Lj
] enrons 6i‘cdn|'ﬁc'cml
_r— Fiqune
thpeg
TCon;};r—)l—ﬂ 7
SL‘EAQMQlIC
rcenclem
ubsolufe 5
reledive
s oo |

To Chcmtae Q_qy_cmliht from |
one Catg{em 1o anothen

o eheck, he Conrecinoae
of o neledion

e o qian e

Scanned with CamScanner



SVSTVEM oF QNITS |
Followina %Shm of meagenemen! are Commonlti inewuse s -

@ C&3  (contimele - Grom- Second ) Q‘dmm

) Epg CFm! - pound - Second) s%&%om
&) M-k ( Metne ~ kiIOﬂnam— Second) Bf{em

M s1 C Inennelional gdlglem of wunil)

@) C- G5 SYSTEM

'The C-G.g

- 1 un,'{1o; sﬁslem (aleo called french Qtdg]eﬂ‘)) of unils ;e based on C‘e{ﬂf@e!ne

. lenath fhe QM as the wnil of MSS 4 Hhe Secord @s dhe eenrd fime.
Syelem o wnils fcmmenkd widlely weedl In Seience. 1o eleo known as Glaussisn

Syslem : ‘ ‘
5‘{) 1‘;3 However, mcmtk 00 the deaived cenils in ke QLA@,{O(T)Q ane MC’OHVIGMI(Y
mall.

() F.ps system

In thic glﬁe!em which ts also known as he Brilish syglem. the basic uols of \orleh,,
{orce (Insdead of mase) 4 fime chosen as he {undamenial quantidy- ane {ook , paund)
Second nesPQc:-Hve\Lr '

(© MKS SysTEM “

In onden o make  calculations Sim

. PIQ ‘hic cyclem wes deviced b foriql 10
1901 . Thig Slzg-lem C-d,n@w friom o-y i deviced hya G ﬁ

; S SLJS'\G‘Y) 4 Is hased wpon & Mo e > K'lloc]nam
* 0 Second as jls fundamentalions wnils.

(@) o1 uNrTS (Sqjsteme imennationale o’ wniis)

|
Kﬂoc]ﬂctm Ceq) ‘
\

Mace S
Lel)ﬁ-lh — Mefne ¢ m)
Time — Gecond (<) l
Tempriedune - kelvin ¢ k) ,
Elecdnic Ceonnent N Amperte ¢ +)
Pmoent of - Guhedanee — Mote (MoD j
Leeminows |n~|en5|'h[ — Candela (e ) 3
il

Scanned with CamScanner



DIMENSIONLESS (Mg CSQPI'Ian-\ame @nits)

Two mone tundamenlal wnits o ke inecnsuﬁmen*% ,'ofla

be  defind. Tihoeo enifs ane Called ' dimonsianloes unifs.”
plane o.ncile (mch'an.r,td)
Radian & fho qng)

i @ﬂe Sublended|
g Ts equal 4? {he naslions of dhe Cincle.

5 .
Solid @nrale Cetenadian, an)

PREFIXIES
! FOR poyieR of TER

Deca _ jg! Deci -~ |g7!
Heclo - loa Cenii ~ 1o
. B 3 o
Kilo  _ o M- 10~
Meczct - 10© Micno- 1o ¢
o q
Giga - 10 Nano- 16
2
Tena. < o Pico- 1o '*
- G "5>
pela lo Femlo- 1o
Exa . 10" A Ho - 16'®
L Fertem = !Oqu
o
in = 10 T g (ﬂnzeriOrtm)
10 i P
c]b{ yean = 3xjo°m/g x ‘KGL(OOKBGQ x 8¢

= 946 x)0°m
1 dqtd'

]

| UG = &yx 8gog _ B6Y00 Sec
1 astronomical unifs = 5 x 3xig®

-

= 15 x16! 1

nﬂlect; golic"i anafe had 4o

@l dhe Conlre of @ clacle, by an ane whase.

(0%

Scanned with CamScanner



DIMERStons : o L. 5 3 RIADIR

st Ay 7 K B

A q : -
dimension cleal” wilh yne qualilative par of Measurment -

D- . s %
imension o o physical CLU_QJ)-}HLJ '
Dimengj :
. on ok .@_ (jr,(agcal o;mcmlfi#ﬁ ane fhe powens 1o which 4he fundamenial
‘”“_5 be faised 10 green 4o repnesen! hai quoniidty.
M mensiona) formila i Q

¢ which o N
Ahal qumnh'{ﬁ-.

phﬂsiédl'wnn-li}hr; e dhe qécg'nmu\a which fells us hey.
al unls have ‘heen uced for the meastenmend of |

\
Phygsical quantizy | . ‘ 1
*i\q__i Fornmuly sl s - - |Dimencional Formmulal ST wni}
Preea S = R — I
Lemgih x Brroadih M @r] m?
Vo lume
ILen
‘J”’X lb"’QQCHhx befcdb] [l"\ﬂ 27 J m3
DengHﬁ
Mas
= Al —3 e o
Volume [M ‘LBT"‘J Kta m-3
Epe : . ' i
Peepl/“lo_la;xltr Dielance .
Time »[M LT ] me”! )
mCCQVQrtm-ﬁOO VQvOCIn(d 1 é
Trime LM U mlg? %
®Momenleym)

Mascex Veloeil

t |
! | b
TFonce k4 'K‘} mle
acs x 'DCCCelercuh'og

] 1

(MU .
Wornk . iL =] ;‘ K‘ﬂ JESAN
onee x dl’splacemem ' jﬁ\dlLAT—&l | . ‘
k a
Tmpulee Force x g QG Mleds g |
&’I'U -1 Sl 5
Enm{dtd mcab/ :[{mvz ¥ T ] ‘ l’\(a mle —=\e |
- | B\/I\ La ‘_& ' |
iz Ndork et T' :{ il k‘a m?[¢? - T
- Lo SRR LV ACE ) S e kg =W “
! Prea ST M L2 }
_A | [Meirag kg /ma/e
: e ! - o N /m2= (P(‘.)

. Tt

Scanned with CamScanner



o9

f.*slac'lco\ qucmlﬂ(l l Foremula, Dinencianal Forumila | :@lﬁ'tnnifl- A
Tempratune [MrLe T°K] K"
Enlmw f ' :
Y| 4y 2
Qfeolede Jemp | = .
Infencily of lem) i )
R, inows inlenst
m\lh‘\ll')(ﬂll}on ﬂ [MOL_& T‘Cd] m'z cal
olictance™
Current S
M T"nﬂ n
Char Cuanrent x Time. ‘ )
:d& VLM.L'T‘JB‘] o Ps - ;C¢Qm|Mb)
Eleclrie {ield o S -
infencidy Jonce d o ‘ -
R Change [M' L7 2h JJ Kg m|3/f =Nle
Eleciruc Wonk cl'or)e ‘ P4 -
Woals: Aol <8 i
pofenlial ‘W E" L4774 ‘] m]‘rnzlss’/a. -V
Recafslmr)ce pO%eDHa‘ cli-fferten) LM' [AyBy &J Kca IT)Z/SZ/AZ_,_O_
Cuenrtent
CG—PQ-CHC(‘DCE Cho_nag_ )
MT R Ket'/m [,
poteniial [ ] §/ms ¥=F
Surdace Force : e oy . .
{ension LM‘ L’ 1’5‘] ' Kﬁ &% ki)
Lenhh - |
[\ncamlcm _
momentem | MoMent of Ineria x - e a ] B oo
' angulan ' LM e } 3 k% fm K
Grayilalional
C l F = G‘ml‘nz
onslen! (g) .
T 4
M'-lLQ -2 K n‘)8 2
G- L T ¢/
— =N m? kﬂ‘i
mlmz
T°"‘WQ Fo&cex dislance Lm‘ (& T-;\j k9 m?/ g?
= [\]m

Scanned with CamScanner

-




PRINCIPLE oF HoWMogeNEITY

\ . . . : “qualion
Po equation riden in the folowing mannert i Called Dimengional Eq
e — Lm" L“T“J

U elales Jhoy Ihe.

4eri on dhe Jwo Srdle of
@ Cannen)

cimensians) {oremula of everty
relelion el he  Game. |

i h = B+c

[!\] * o] - [c]
enkd' homﬂeneihd,

On\(d homéFmoOWS Phﬂéica' ﬂmn‘”(& can he @-C’;C‘hd art eub-}'d'@(‘-let{.
©) Testing-the Conneclnaes g &

To check  Y)p Conreciness of 4
of eveny o’ on elfhon Gide of
Said do he Connec) .

ca?ven nelation.

qiven nieledion e dind dbe climensional fermula
the dimeosional ame \denlical, “he nelclion 1g ‘

e 5 a2
S e + = al
L'hg

S =)= [Mua]

Rb-S
- LLT"] x[T] = [L] :[y;”L‘ T"J
® o = v AT ] ey ]

Sines ACCOHOI'”XJ/ 1o priaciple of homoaenei’}% The above reladjon

is
Connec} .




W Denive a neladion betieen Vanious physical quaniiiy-

Relalion of one physical quantity with olhers can be derived prigvided the faclons on

which he quanﬁhﬂ depends ane kpown g s,
“The Cenlru'pg-\(ﬂ fonce QC-linta an a bad»kmmj ioltzpqr)-c{ on g
u) Maes

(.\i) \IQ‘OCHLJ Qf a bodt’k

) Redious o ihe cinculan padh

Then  denive Cendrtipedal force.

F « m®
Fo« rth'
‘[F '°<_l -\/C
F ool m* b e

Cemb‘u)eltd, F x mtrb yC

:> F = Kmmnb VC

whene & Yo the dimet.)éionlecc

. | ( prtopeuh'om[HL(f Congdan tuni-Hn? {he imensiomal
fomeia.  oF physic [H ¥
phystcal quantities on 1ol gide of equation e qet-

[}MT*] = MR b LLT”JC

=2 Qa
2y [MLTT] e MR e L % b e

gquwl!fxa ihe  wespective powens of mass, lenagdh, dime 43

3e!
o =1 btc =1 Yorm 3y 3 1o IARVEYIERS

DI )

b

C = (.2 ; -] f 3 m‘ ﬂ’] Vl = \(mv"

n

which 15 Ahe requiied @ % prossion.

Scanned with CamScanner




“\\-

Chaplen - 2
SCRLAR & vECTORS ™

RINTITY

SCALPR. @y

Eealor quandjj

IS fhad quar
Specibicalion, Ld ”L‘]

whick nequires onlc‘f he ma'aoi{ude {on -)b@l'rthomP)Q*(Q

Ex:

Mass, | Db, Vollurm,
VEC 75
CToR QUBANITITY

1 Ve con q:,mmu?,
| their

| C‘léf)si-ltt,‘n@mpm.\ung,cb.anae h(elé Hr(ic‘) el (‘
is {he

teanti : _
Complete. Sm“‘l w”? “hich nequines

cation, mtdﬂi{ude as wel as dinecd izn for

EX . n»
’ +~ Dieplacemen| ,Volocf-ltk, acce]enation v, }
| Veclor ue T
Nt O
9 1 Cand i enenal, by adofeol cdnadualkd

......

Veclons have bolh m(t{piludoi-d\'mc-ﬂon,

c

e e &

T“)ET Ch@nﬁe

it dheir .maanHmolqs chcmaes

They Chanps i either 4

el ﬂmaran'l'ltno\e,

Qddje
b

or&dmcnmd_ n,ag

REPRESEMITATION
A Vecdor Can he H

oliftection on 1

4
<‘> h Chan‘r}? ;

9 ac cendin

- 1o Theey.
d X can b? ﬂddo‘d'ugincd_ vecdong law
of ﬂdﬁ\”l‘on, z
. ‘
OF A VECTOR

e ¥ 1 | |

b o \ presenled b b colosor(vlm?r -lhe _fonavo‘mcd O eps.
) a [ine parallel {o {ne clineclion of veclox. ‘:
@ Cal a |en ﬁ
e (ﬂ’lh‘ of dhe Jine S0 fhal 1) e Presents {ho maaniiude of -he veclor
on a Cemdain cemonient Scale . e .;;
i
|

Scanned with CamScanner



|

0D e an annuwhead, fepresents  ho given Vecion .

b \eclor i3 wrili
/ Tail

oilia)

Head
el

TYPES oF VECTOR

lPosn’moN VECTGR

N Veclor which qives pacition

\ of an objecl il respect 4o -
1the omatn o' @ (o - ondlinale

Syelem & Calleol posi fion Vector.
Dispipcemep T VECTOR

D’Is?\mmmt vecton  wayf e defined the

shontes ofiatace Foom the Initial /o the' £inal
Pbgib‘iog and  oltrected Fom the InttieL point
1 the dinal point.

NEGRTIVE vie TOR,

Two veclons e Said

it i represented by
of dho Becond ¢ io dineol

10 be @ necacﬂive Veclon of anofhon ong,
Q [ine hc\vfr)c} Saume lmﬂlh as Jha
el {0 oppoeile dinechion,

\_
\_‘
EQUBL vicTog —
Two Veclong are Cojd e ’
_ 1o be equeal ff 1 Tho ©
Magnituce ¢ direction. Pelj Posses dhe Came Equal Veclor
” \
MOPULLE v ECTOR
&l = a
mod o’ . 1dl=a ' e
ONIT VECToR. | d
¥ =@ xixg 7@:5)_
(a8
A wnit Veejor 'S & Veclor of wnid megnilude cren in dhe dimection L ¥
of  Jhe Qiven  Veetor, Ay 1

0 whhan annowhead oven s S¢yrobol \ike Sx2.

T r—
1% Fosiion vecton 2
- fresilion Veclor © |

A
% i
N
P
///

(2]

: b v ‘;__,\.
Dispacement yacion
b

T

——s,

C-u

klecaalive Veclon

Scanned with CamScanner



<
.

The w Vecior | a-l‘ofkg xaig = %

h'eA - - - . BN
“The uniy Vecion q| Y axis =J
The  wni) Vecior @!oncﬁ Z avie =K

Two Vectone wa', b “—TT
Ct‘Oﬂ% Eaite o & i bave eliffereny magnitude ) acting R Pt g %,
b inection g Called parallel vectore.
Na e b@‘LOQQf) 'lhv.m Zeqo, ‘————‘——‘—37
_I?Nl—ﬂ) PRIRBL | g VECTOoR (6 _ \ng Parallel vecior |
wo VQC,"O . Y i B o b Lo ' :
Q@ lle and) - DQHQ“Ql VQC"‘OF(S S T . : Sl ap - _U~ >v
lﬁr\ale belween ,|hem130n .
’ . e,
COppy INHEBR_ VLCTO(,D\ v
\/ecdorts hlV; ' . ;
. @ Common line . : Motiparala) Vector
Collinean Veclona. Ne_6f aclion ane Called

CO=INITIRL Ve C TR . 7
. ,
u) num‘:)er( or VQ_C(‘OF@ thr \ y;

' a Common intial point arne
Called  co- fnitial Vecione. / g
€O - TERMINOUS v TOR. 5/ N
. . : G SN
Vecdore my")fa‘ Common Hemminal peint are Calied , e etor |
Co- ferminous  \eclor. o i :
CO- PLRINNIER_ VEC TOR_ ey ?? *J/
eC i d g
V_ 40“% Ciluaded ip one Pane, Frurespedive of hein ) ﬁ“"L
directiones ane koown as co- planner vecio A
LoachuisieEp YIEC TOR. e Co-pronpar veclr .

Veclorte (b forhi inl Te 1e
w.'.Cb inrtial poind s f{inoq are called Hxed .

EX'- Pocilon Veryou : S € ort localised: Veciona.
NONLOCRLISED VECToR.
Veclate whoee initial po; e - '

Poiod CHail)is 0oy frvxed e : :

friece  vectorn. o d Sid Jobea Nen-localiged veclon oa a
EX - Vecdone nepriesentin

¢ T
T engle kedween @ Veclons fe o SO o

S
o VE CToR. 940 4hen *u')efzr Qe Calleq OK*|ho:Jom\ Veciors.
Nel Vediorn I’ deﬂrﬂd as a Vector hcnvi

Zo . - T ! RS
Fort @ nall Veclon dhe inMial < {he tenming) 1o Magniude 4 arbinan direction.

, Posidion Veclon of a pardicle Iging ad -he ortigfin.

Scanned with CamScanner

VelOcHtJ ol a S'aﬁonmrud bodtr poinls awe Considen) os.newesen&eé bLJO

g
~T} A
pilsl d
i .
o -
9
&
|
- e
(2
3
4
P!
%
o
<=
03

|
A
&
3
b
o
9

o

ot re G TR MR S SR e S

i
, I
4
d
|




Tt N T AT
e R o a

13

PROPERTIES OF p NoOLL VECTOR. -

() W has Zenp maaannde

®) | has (mbi'lnamd, drniection.

(C‘) s e priesended by-a point

(
{d) wheo nell Veclore 1 a.cdded or Sublnacied friom a ca"vQ,{) vecior, be

reswhlant Vecior i Same as 4he ﬂq’ver) Veciort.

@) .
Dod PRO(“(RC'I el a el Vecdor wih and Ve Clor |°S Clhoaﬂs Zerto C/J? :?)

) Crese proclec) of
Veclor.
RESULTBNT VECTOR

The neswlian of  on more \eclons (s 4he Vecion Sum of

PODITION OF ‘UU—:CTOK

The priocese of adki
addidion Of vecjon -
The minimum  Condition ot Vealon &
Same ngitarte.

@ nub Vecdor ik any oler Vecion o also @ nul

all 1he a‘uven Vecior.

N} 1wo o more Vecyors js Called’ Compogjdion of Vecion ont -

'Tﬁdpeg ob Veclon addition

w) Trtl'@ntaie law of Vecdon addition.
) pcmcnﬂelocdrtam law of Veclon addition.

§8)) PCiyqon Jaw of Veclon addidion,

TRIBRIGLES b OF VECTOR PDDIT 10N

©r dwo Veclore are e pnesended (i magnidade + dinection) by Ahe Juwo Siskes plal
Arciangle ,‘-lakor) "0 dhe Same ortder ,Jhen ey esuhant in nepresenied (in magpHd
2 direction) by dhe Jhind Side of e 4tticmﬂle fo opposie order .

—

P ————————————— e
- - ———

s

,j |
L
| |

"

|
|

\

\\
\
5&

> ’ /i’_ = S
o W) p

Lol dhe dwo Vecione  4- 4 @C.‘i()cd. ol a poin). be e preeseny) e cf bd dbhe —Iu)OUSI’dOJ
— —_— o A

op 2 pa ol _huqﬁak opa -~|atgn “’n Same Oﬂ('b“ , DCCOr(dir% Jo dbe -lmmngleklaw/
e dbind  gicle od, of 1he Amicmﬂle + Jaken in Opposile ander qives Jhe reseHn) .

7w

Scanned with CamScanner



D
PRRDLY - LOGRBM I pw of

dwo Veclone

—_—

Lel FY

L.

Veclorn (¢

The

The

magnidede o

c\inedion of

P

"

2.. 2
= O "'S-TZ
p\ 2

[n ‘H’\'.iQﬂﬂh PST

Mo o1

P

= Sing (-
Pg'z AL (

R2 .

R =, ) AL+ 4aAB Cogo

) ‘ J
) -}mcmzle OST Jang - 87
Os

— 0 .
| A

VE

—

7 |
_Q_:\_‘
me nepriesenled bLt SB + od
nepqegan}ec; de

lan « .

e SRS 4

"dangle ggy

= Cop+ ps)?, -

1p2 2
B° Cog’a + RAB Cogg 1 2

AL o2
" 4 2AB Ccogg ( Sin2

@+b coggy i
b Cag g

CTOR moODITION
@clin St’mmHmniomskd al a poinl ane

1% e Jwo Sides of a panallelognam dradn
is Cdivm n mazcanimda 4 ditechon b‘d Ahe

| /
e
| A

X
O

e

- P

nespec-liveh& hen 4ne
Concuntren) c\\'cuaonm\ &d.

4he 7&7

L neseldanl

(9—7

:, 2
Ro=y @42 1Qab CosO

dhe R0
R wilhb nespecy 407\’ e

b sino

Q4h cosQ

l@n-! bsing

®+b cogo

Sitg - 2
= A543
B (code 18inYg J 1248 case

= bsing
—_— X = Yap) b'Siﬂe

Scanned with CamScanner



SPLCIAL cpsEg T

= \rﬂz—l—ez—r&% Ceso
'| -
Wi 5.4 > Cos oe

R o] 0%+ B 2B o8 = @18)" . Aan

X = Jo' 7/ 3x0
3%

) « dans . gt

Cin - 6"
”: @ —GIO Cose e

.Slne =)

R = ‘2 A2+ Rty Q4B Casg - \J Az 4131

A = dJan’! (X1

- dar{( )

At cese

i) W 0 =180 Cosg = ' il

Swe -g

_ p 2
R={+8%4248c0sg = Y(4-B) =

A = Jan™' Bxo

413 (1)

= —lQr)-, © =)

PROPERTES OF VECTOR ADDIT 1o N

I Commueladive Fr[operrhdf

- =
a+b :F-r'a?

a. HSSOCJ'(I“VQ 'PHOPQI'(-‘L[

4 (B4T) - (@+8) 12
3.  Distribebive Prropen-lﬁ

m(I+) = md+mp

e\
HENEN

A-3

X Ay e g
e A A &)

Scanned with CamScanner




—
CONDITION oF EQU 1y BRIOM

7\
e

(d - g"mw—‘(lf)l‘oug\tr (@l 1he Game —lima) on a bcdtl— ane
m

't 3 veclone aclin
eprecenled bojy, n
same ondert ,

e quilibrium. Abeirc meswant f¢ a pull veclon: e dhey ane in

@9nitude ¢ dineation btd— 3 Sicdes of @ 4rciazrxale {aken in

RE SO TrioN OF VEC 0

Reeoldion of veeion

aben  Combined  ac ‘.z:lhe Priocess of cblaining the  Componenl Veclene thick
r Qceonding . L
. ”‘a o laws of Veclor @elli-1ion | predwce dhe aiwo

Qrmpkd:’.

B & dhe

Process or sphii
* Feeolwion

‘ M a veclon inle 4% Componen -
1S e'xodlgz -lhe,op 3

| psiHe of addilion of
-~ Ree ‘

"km'j“la“ Componend o Vecdor v » « -
- ' 3 r-\——-\:-—,; —_—

veclions.

+

¥ '
AT Emm— —anp
N ‘,'(’/l
» =3 '
“I il,' &
"‘ cir. & : }
Ho| e ' |
' A ; i
P
O at
OM =0p cose I S

OM = @ Cog®
O\ =0p sino
ON =¢siod

OM 4 G - of

A : 4
= G_,COSBI + <@ Slnej\

a

BN B
B B

Scanned with CamScanner



" A. Dlg}ru buhve

SCALBR o pAT PRODUCT , 3
Dol prioduct of dwo Veelorns s defirfl as he priocuct of  dheirt maqnitude <
fhe  cogine of dhe Smalen angle bejweeo dhe {wo.

¥ W Js wrillen b‘f pu&Hir% @ dof (1) bedween Wwo Veciones.
* The mesuel of e Pmdud cloesny possegﬁo.f)“d’ direction . So i s @
Scalar qrunnhhdf Heoge it s Caled o Cralah product.

-ﬁ
Let o4 ¥ e & noo-zeno Vecdore inclin

al an angle © 4nen.dhe Sccxlcv_r(
of @ wHih ¥ Cd i .

a
prioduwc is defindd ac o Scalar. .

oY

i 1]
abB -a (bcose) B &

=b (@ Cose)

T ax ComPonQn~rE Q]Of)ﬂa' = p'x Comyor)@ni EZ &ios’)a:ﬁ

PROPERTIES OF Dot PRODUCT ‘
= ' I
| GL-B’ = A’-E-(Commmkuive) ' '

A Dot pnoduC-l of & \/eCJOrts Can be +Cve) - (ve) on Zerto

=
" G(B+T) = 3T 43T
) . .
1 & vec ore €+ F ane I" 4o oach olherr  Jhen 4hein Scalar
PﬂOduC'I 'BS O\ |
a-F -
7 © = qo°
‘?,j\ = Q
I 3433 are |

lo each Olhert, then dhe Scalan Pnoduc-l lS
8‘ g - ab CoSQ = Qb

Weder, TRzo ,u~ﬁ=

{58 % 'y

J3

Scanned with CamScanner



\

- A

a= anxi +o.-nj‘ 1@,
A

® - baut 4 b‘df* be¥

A

&y 5
LR A - T @_q’?-bﬂj4ai?‘sz

Q-
+ ay . ba 4 Q(d\j\ b*ﬁf +Gzaj‘ bz,":
4 - A ~ a AN
@z K - bl t+ o,% . b(d_) j @k . bZK
= aabx + Q(,Jbl.‘/ +Geby

VECT
1R oR. CRocg FRrODOCT
>,
Lel 4D ke jwo non zeno \eclore inclined af an cmcdle © Hhen Jhene s
Pnodmd je deffr\_dﬁf as a Yeclon ill'\/en btd*

=
o xP - | & 1P anoe R
/\
737
/9 '
P A 2
=7

RIGHT HAND THOMB ROLE
Canl ™ 4he Q’r)cdeng of -lhe ru°c2b4 hand (rom @ 408 Hhe ditechion in which 4he
Ahamb  poiryls cafVQS e direction of dxT.
RIGHT HAND SCREIW RULE e 1N
IF o ru'uabl handed Scriew s Placed with 13 qafs pertpendiculan | 1) -lo-lbé
plane  Conlafoing both @4 B is noladed from R B -hen e dinection in
which Jhe screw advances (moves) qives dhe dlirection of @ XY .

e v 5 2l
- -~ voe ™

2> RS - OR_SinG
,? g = b SN0

o]
]
i
gg
» pars.
‘ P
]

Scanned with CamScanner

3
v




mm——E

PROPERTILES OF CRUSS PRODUCT

‘ *Cross Pnodu'd Is anli- Commuclative | o

R Fx (B4P) - BB r7? :
Crose priockect T disinibadive | over ’(n’r:HHicr).:-' .

3 Cricse -produdd. of & vecllon ( panalie} on go}tpdﬁo;neij is Zeto.

. \ =0 "’

]
]

X

x| =
xﬁ‘

<> 0>
"
G

\
\
\

4. Crnose poduct of & pertpendiculart veclor is @7xb _ :'@5 s qc* &\\ '

)

AT T
!

Ca>

(‘_dehc Pe“_m‘“'\‘l*‘lof’ o CtdCh“C nolation
Rndiclock wise () ve
clock wise () Ve | . foit

|2 x 7| = absioo

Scanned with CamScanner



1

- el & (i-oata T T RN

The mQ"ﬂ”H““"— of dhe meculant of {wo vecions of equal maam-lude =

equal jo e mt(']m'{uclz of eifhen vector, Find the angle befween “

fhem ? (A-120)

g-a

"1 hne o
¢ Wdone @, Y, 47 one Cuch dmt

Q = '6‘-\-'5’ + Jdheir macdnﬂudes ane G;U-@BRQSP@W@W

Find  4he anqle belween G 4 .

Q-3
Delenmine  4he  wonild vecion which s Lr(""’ .bo*h
& = al +J\+1AL
| Y= h-Daak
Q-4
On a

Canjain olmr nain waes Fa\lincJ ven%ica“tlf Wi a Speed of
2sme , M wind ctanted blowir)cﬁ with @ cpeed 1Bm/S +rom

eact 4o west {0 which dinechon Should o bOLr ‘DQ"“D?’OA

bus  step hold his umbnela 9 (A= 19)
Qs
1+ |E74E7|Ll?«—b7|

Find 4he m-)ak peduren & veciong.

X

¢ m&cani'{(ﬂda of & veclons ane 43 4 mcaﬂn'u«}udo of 4hairt

dot prioduet is aV@  Jhen find dhe cmﬂle ketween -he
vecdons .

=

Scanned with CamScanner




a1

Chepten- 3

)

_KIINEMBTICS

REST

if a béd i .
| Ld cloeg not c*mc(:{e Hs(PogHior) wHh espect 4g i1s &nnoumhntas ¢
fime, o boo\ti 16 ot 4o e

| at “nest’ fort dhad dime.
MOTHow |

H- a b T . : Y ' . | ‘
e ,Od(a’ Chmﬂe‘a” E postion with respect 4o ils Sormcundinas 4 lime, he
C\‘d 1 oaidl 4o be 1o metion fort.dhad inlerval of {ime.

EX'- Can mOV‘lr)ﬂ‘Or)' Q noad. . )
X Dbeolele resl ¢ Hbeolsle motion doesn’} exict .
DISTHUCE o
His he lenglb of Yhe qiolia)

_ pah Aravelled by @ bocky bedugeen 143 inHial ¢
Hnal - pocHion.

D\"s\cmce Covoried = PCHED

* Diglance s @ Scalan qucm%iit(r becawse i has Onkf mcanHudQ 3 no direction.
% Diclance Covered 1o 011‘0@&9’ (f ve) ont Zerio. e
unit $-m
- Dimension - Y,MOL' 7o
DISPLRCEMENT
'Tf‘)e} d?splcitce:men# of an objec! i |he cl{fenence » 1n. Thjdiat pesifiont® ¥ irsaf posilion
n o frred  dinection. o -
* lie dhe chordes| distance measarmed in dhe
final posHion.
¥ Dieplacement

ditection fnem nifial pesition 10

iS o vecion O,Unmiiadr becavee | has bholy mam‘-lmdq# dinection.

- Disp\acemem mat be +(ve), ~(ve), ot Zerp.

Scanned with CamScanner




Ty

DiSTANCE

DISPLACEMENT

I ——————

llenTh of aciua) Padh draveled b

o The elmfcabut"r)e oliclance belween -IhehDo:

lpo'eilions j5 Called dieplacement- |

’ . ~ | o wantty-. oL
Dislance is a Sealan qreaniiy Dicplacemenl is a \ecior § t.

] . i nclent -
Dislance ie ‘DQ_-\}) G‘GPQOOIQT}*. [)llgpl@mQ04' e P@-Ih lﬂdEPe.. ‘ ‘
Detonce 15 mw&dg ke Displacement ie ;) = (VOB Zer0.
R b°°\ld mcu& Covert dictance

B -disPIac;zmor){ belween & point e
withocot having anyy dliaplacomen]

always woique .. o
Slope of dlislance ve limeqraph Slope of displacement vs Jimeqraph |
ca{\/Qg Speed. .

iy
,(a"zves yelocHt‘J. ]

SPEED

Speed  of o bOdL(f is defind as 1he clislance Covered by tbe bOde in { Second. 4

Speed . Diejance Covened Yo S
Time 4aken ¥
@nid V- W)/S , Cm/g Ikﬂ)/‘hf;’_}i m/g
®
Dimencion-* - \:Ml’ T-I] 1 m/e
. - ol 8
= km/

UNIFORM sPEED

IF dhe bocka‘ Covers equal dicjance In"equal inlervale of 4ime 1hen & molion
s Called Uniform mplion o Speed.,

Ex - O bal movn'nazf on @ {riction lecg Sardface.
VPRRIBBLE /NoN UNIFORM SPEED

¥ a bedlyr Covere equal distance in unequeal 4ime inlermvale or unequeal

diclance 10 equal Hime nlemvale dben dhe Speart i non wniform /
Vartiable Speed. S




PVERBGE SPEED wormngty 10491
”W‘Fﬂ"— g.’Pe@d is defify ac Jolal dictance Coverted pen lola) time faken.

va:.v'cd = Jolal distance

Jotal +ime
INSTRNTPNBOS speed

A-‘ — 0 &_ :‘dg Pt owey "‘..’-'."T.’;.':.

a1

* The :
Speed af an Object af any pardicclan Conslant of {ime (¢ Calfed

e inclanelantyye Speed of objecis.
SPQCiOl\ Case fort VQVT

V ava = AV,

Vi Y,
* I a bodld Covens eoqual ohelance i Gifferonce Spaed. .
" *¥ 1 a bodlf inavels wilh 8peeds V), v, Va- - - n 4ime intenvals,
+idedg - - - neSPechekt {ho \/cv_vtd = Sl‘ﬂ = Vit Vot vad, o
VELOCITY e

The rale of charxae of posttion of an object With ime in @

1 . Q_C . -~
Called \/Q|0Q'\-{(d. qiven dineciion 15

\/élocHLA = Digplacement

‘ T're
* \lelocth s a veclon qucm{ihr

wnid - mieg
IDI;menSiOn Fi [_ML'T']
* VQlOCIo'hd
0.
ONIFORM vELOCTTY

It dhe body Covere equl cfie
s Caled niform ve\octh.

NONY ONWFORM VELOC VY

h boc{ta e Said 1o bg moving Wi4h non | mniioum/VQniaBie:Velochcd if efthert tts
| Speed| chcmges ot_dinection changes ort holh Change with ime - :

placemente in eqtucel Inienvals of 4&@ {heo {13 velocity

- -
~

Scanned with CamScanner



MVIERB%E VELOCITY

fort -0, bodly meving witb. non- unifonm velecily , Averiage Velocidy igclefind as
the natio of i1 Jolal clieplacenen] 4o 4he. dolal Hime  inferal

nvo.r«lcue vqlcvc«'lz = Total displacemen

Total 4ime

INSTRNT RN VEoCITY

The Ve\oci‘hd of an chject @l a pamdiculan insianel of Yime e Called jig
Instaniankas Ve\ocﬂﬂ . i

Viy = im  ad 43
A-]-—)O al a4

PCCELERPTIHON .

# TThe wade of Chcmae of \/elocfltd of an object wih Yime i Called Hs
' @ccelenalion.

K Hs dells bow fas) ke velociiy of an objecd changes with Hime.

¥ M fca “vecion quor)l'rll‘f whodce cfineciion elependls on change in lecci’\«d

UDH '_-- m/87
Dimencion + - MOLH’QJ

~ Pccelenadion . Chamao in Ve\C‘Cl"hd~ A

Vi -V

'\2 = )

CTime Al

&Vve) Pecelertation

it dhe VelocilLJ

| of an object iNCrieases widh 4ime
1S (+ve ).

. Aben 1le accelenedion

Q‘Vf) Décdartuion A o
i

N S With 4ime Aheo 15 ‘accelenadion
koown “ag tetanclation on decelemation. . .
Qi = Lim _ AV d7 2=y |

Mo A Ll
I o3ide { i ¢ C“2

|

Scanned with CamScanner




oty

KINEMBTiC EQUATION

) v

= UWyal:
@
S=w +& ad’
3) 2
Vi= raas

W Snth = a
W+ 5 (aﬁ ’l)

FREE FpLL

10 dhe
ab ; : |
Hpsense of ain resiglance o bodies {all wifh 4he Same

towards  the eqnih . Y
a {fntom a sma)) he«ahl is Called Friee fal-

clee 1o art&vf-lkd :

EQUBTION of MOTION ONIDER GRMVITY

Upwand Moy
olien D ownwond Molion
V = w-q4 L e
S A - 2 -
& R
Vi (e :
i i

accelenation nean
, the Sunface of dne eandh. This modion of boduy “‘““"3

Th ' i '
e accelenadion wily which 1he bod(j {alls is caled accelenadion.

Scanned with CamScann

.
cr



/ —~\

PROTECTILE MoTioN e et |

when Pll’t-\icle Is Jhrowon obll'c}ue\tdf info space With Some Infhial velocity
| nean dhe

I eardh’s  surlace nclen fhe influence of %ncwiltt alone- whhoui
Q

help of any cmcd(oe o fuel, 4hat modion is Callecl Pﬂu‘qcmc’ mption.

it is an Q'mmpb ol motion n a P\ane wHh Constand acceleration,

N bodt&’ Prigjected Fnlo 4he space 4 is no |Onz]er1 bm-na Prrop?‘“od‘ b\d f’-u’ol
1S called| projeciile.

* Some m_e""(}t(fvl's afven o 4he projectile, @i he inidial 9‘“’(]9'0: i1 mones

‘lbl’lourdv, SPQCQ ; '”)@ﬂ@, ')'5 no QQPPlLd of - enem.agd -‘lo o€ moves
(rceehd enden: e  achion of ar(ﬁV'."U-

, ' ' : K CoLoO
EX'- D elone hrew el a inee N

\/L1 r sin®
LY
ey

ch_

\

W coco alor;a X 4
) Ll XA % - N

~ 7
i
. -y - ] Fory i ”
! / o7
)

t

WSING -
@ Cas® Q g
Motion Qlontd Horuzonlal
4 NQC‘lG-'“ qu Yt .
ruction  |he ; :
d "d horti zonkal Companen| of chc,ﬁ,{(d W Weosd
Cosdan! because a =g,
K o=l - L L
T
7 =
2T = {@cage)t = - -
7v= 2 -
& Cos@
i L B
.‘_ , .
r — _ _ ) ;/4%:

Scanned with CamScanner



Mo*'m G_\U)%’ VQ“{“QQ' ‘.{- ‘,!: & & ,'1,) vorr ) ...,~‘- .w-

B&(‘cmse of 1he velocid . . ! O{QCHGC!Ci
c! alooa vertdical direcdion ﬂoes on (7

inlial VQ‘OCﬂld OJQ’)((] verlical)

u'nd = @ sine accelenadion Q\O"’ﬂ Verthical
Hi ]
pesHion &lo‘xa verdical  af{er {me ChH
Ld = u_td.'i' —!‘:G‘j A

o W . :
_) f = (@ cine )4 _%aﬁ_._ S

TRRYECTORY AT '

path cr.bn% which Jhe i
icle moves | L o
-\najec{cm& of e Pﬂg'eoiilpgq.l D a pngeciile molien is Caled

T . . .
! he  motion culoﬂ:} verdica) i cdivqr) btd’
= (using)_ 1
47 tushedt- L 942
‘Pulrh'nca the valee of &,

7 4+ Casiny i

1 (
U cos® Y Mo

= z *
7 4 m%ane-.ji_ I*

@? cog g
7 ¢= pe-qu (pmnabo\d)

Uhen P¥9 ane Conslanic
Thus,

Y e a quadnatic Funciion o .

Hence, Ahis fe an equadion of parabda. 14 choy

- ¢ Ahel o onojeciile
pr(ojeded al Same (m:ale wHh hotizanla) moves alo i

N9 “ pana bollic paih.”

: L

Scanned with CamScanner




.

-.7:.!

\
MBXIMOM

*— ” ‘.Q ) ) : oy
‘ the Matimem h@'lfdh% Ao which @ ‘prigjeciile - rises ' above Ahe point “or
Pnojeciion, o -

X Hie 4 \ ' , .
he maiam cisiance  jnavefjec) b‘f e priojectile 0 be vertical clineetion
We koo hel

/h'zzﬁqe& / vi= U+ 2as
M dhe. 4

POl he verdical ¢
The Verdion] verdical - com

ponent Of 4he 'Veloci-lnk 0.
Com e o ol :
- . Porent of: e Inidial velo’c‘i-\% S b <@ sin®
ccelenation @) 4y, higheat marat
e qrest point s a = -3
sing be relation
2 2. .
VLJ < utdumn H:
T O —(uweino), 2 CpH
7 @ gete-aqup o

S H = ulsido

N
HE“%HT (L‘)

. =9
JTime. o} Flight

i1 fe A { ;
e -be  {ime takon bLA Jhe projectile fo nedwrn dhe ano\md-
Time of Necent

H s dhe {ime taken b“d he prgjectile 4o nise 4o he hi’aheg point of
4he 4najedomd. o b ae g . :

V=utaet
':> VLd = e '\'Qﬁt(l_
:) O = wsine ,cd-\a
= ﬁ%&':‘u one

"9’ "O. = @Sfﬂ@

i

Scanned with CamScanner

— el



' - g TR 1'”""3.1515?3@:‘;\ = VLA ‘f‘;--.;,.’l:v'-'--.':." = :
-~ ;‘ .‘ ] i
“ T et L |

! Time of Descent
g he prejectile Ho Come cown friom -he highesl -poind

HS dhe dime daken b

1o the Peiol of projection.
ST - oqeg
S= +—5-@+2'

M- ey kg

OH = _I.‘,):ﬂ@‘
7 urein’o \_a,@;‘b
= ;
By
21
= Yar.  G2siffe
2.
R
> 4d - l u? gsinZe _ G sine
1 ¢

Time o1 i =
Fluahi = Mime ol Pgceni + Time of Mescend

h locily of jecti
The veloci 4 o prgjechile of any 4ime aioncaf verdjcal g
\/ld - oy + -Oud/l
e IR el
4 = T_f’ V?j’ =0

O = wsne —axl
=4

ﬁ%:&&iﬂ@
7.,/ T = X@ Sine |

Scanned with CamScanner



e e e

HORIZ ONIT B %NCJE

e e dicance Araveled by Ahe prgjectile > e Porizental, et

beteen 4he point  of pregjection 4o -he point on anouod-
S = d 1,12
el + acu
R - wat +1qqr?

= R.: g coso x&Gino

[

> R= «Pa2% (sino-coso)

Fi

5> e = 49 ({r_)ryale off prgjection fore marimwm ﬂcm%@)
R = 9_"
‘ T
N/

Mamimem  hor zonial r(cnmae :

e = \

R T

Scanned with CamScanner




e ————— et e SR L L KL LR I bt it

GRCOLBR MoTION d; i/

The mqh'or) of @ bochf 1':9_9&"‘4 o be Cincular i it moves in SUCbQ-SUQCd' Abat

s distance tnom o Cerdain fixed poind alwats remains 4he Same-

IDmec-lion of motion of bocitd al an ir)s%an-l‘

1}
e breake Saddenly, dhe slane Shal Flgy dangentialy- 4o the

S . - .
0, Islatanecs dineclion of molion @f ine boc\td is G“DC!HS a‘“’a ihe .lc_ntzolﬂ AR
Curve @} {hat poind . |

palb of mation,

UNIFoRV) CIRCULPR MoT 10N

"ﬂ:e motion of a body abowt @ cinculart tnack ic said 4o ke wnifonm i i tnavels
. 'hme" I Such @ way dhe radiswe of dhe Cincle ehal navense equal angle Ip
equal inlervale of Jime. : ' . L 8

STn’)P\Ld ,

If o bod(i moves In Such a wa

Tl e dichande frem o Al e
alwate memaing Consiant Jhen, ¥ e distance (rom a fixed poind

the molion is Called woifotm Cincalare moYion.
Ex

" K Mokion of dhe Second hand of a Clock. e
* Motion of a peinl on dhe mim of @ Cycle wheel.

Note - Uniform Cinculert molion s an acceenaed molion,

j} mf)to.h l“ 20T
cd g C\QM@EU&’)% Chcuoaes)

The a.ncaulan chiplacement of @ pardicle mcwinca cnlorxa @ cinculan path fe clefirfd @s
fhe mxale made bL{ he nadigus veclor in a cafven 1ime intenval.

Anqelarc clfsplacemen) = A - @, -0, T8 S g
Ao - AL , 0= {4 ! !,_H// :
:7 A =@, - o, . ,‘;L_;J’(
Onid = radlian i\ /

Dimencion - - [M"L' T'J l.e dimencioplese -

" (alinettion of Vekily

T Bt ey S b R

Scanned with CamScanner




ey e

DUUNRO

'3> .ﬂrc&u!an \/cloci-\tJ

ik g A : 14) @
The wale of Chanae ol a:nﬂul&ﬂ d‘.gpﬂcmm .(w 3l

¥ i To densled by 10 (omeqa).

Al . vAY T

¢

Lioan Veleiy = olan veloehy xrafions o
" n | Veedon Iormr) J?‘:m
unid 1 nad /eec

Dimencion | - LM" LT |J . N

2} gchm:m Recelanalion

k= Al CoHn (Inslalanoous co,r)amlcm acceleriation )
At <H : o '
ke know 4hat
V=
7 :> I dx .: FL',C—{LD—
d} od

=y F el 7

Linean -accoleration -

i

nadigue x Anﬂcﬂan accelenation

6]:2’&

wor i - rad/g?

Dimengion ‘- [M’ L0 T—&]

Scanned with CamScanner

1

A

3

3

‘)

- .

> "

;_M,.M<;A._~._V,;TM~

H‘.‘

The naje of Chanqe of cmcau\an veIOCHL‘f wd dime is Called Pngulan Mcce leniod. |

e S



Ll} Time peniod

The Jime equitted b\d @ pcuﬂicle Yo Complede ene mevolution 'S Called as 1ime
penied.

* N is denpteq by T
In one ewlwlion 4ime 'mhen =T

T Compledes KT nad cmaulan displacement in ane nevolation .
o :ﬂnﬁu\@ﬂ .Ve\oc:l‘-hd, 160 = e:n‘_w; P

"'37 FT(QC}U.QI)C(&,

i je defiod as dhe No.of revolutions. Corﬁp'\@%ec\ pen Second-

-5
> W =2
2 :}:g{r

Scanned with CamScanner



"TOP?\C[E

H: -
Once e C{QH |
0@403 an effect which ehanges the clale of resl molion,

le“ipdal Foncs.

Speed fo make

s Calleq Canrinal o body move along cincelar patb wib wniform
petal

forice.

Moﬂn”u&ﬂe 0‘: FQ-_: .mvz

Scanned with CamScanner



34,

chaptert- 4 N

GRAVITATION
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APPLICATION OF OLTRASONTC

- High powerned wiirasonic pulses. are wadialed 4 received back afier -
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| whe . ‘ n
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BELE) iy

The {nansfen of enerigy Friom a ho) bdld 1o ced boohd e ol
nen- mechanical pnocegg. The enencatd , 4bat 15 Jnansforimed Friom one ICDC\K:
to dbe edbert, withoud Cma mechanical work » fovalved , is called head .

| - : :
Ihas we can define heat ag e;om@\blr)c& which flows friom a bodl{
al hlrdheﬂ jempriaturie Jo apodhen bodrﬂ at Jowert Tempratune . The fwo beclios
m0L5 ot Magy ncd be in conjac] wilh each obert.

Head produces dhe sensalion of helness on coldness n a bodtd when @ hoj Cupperyf.
ball o dnoped info @ beaken conlaining walert, 4he water becomet hol< Ahe
copren ball, ccols clown till 4e fempriatiene of 4he fwo becomer equal.
UNIT OF HEAT
Ae bheal s just ener)y 10 Anansi) s ST unil is Joule. Poether uni of heal i<
celout-
“The ameuni of haad Oeeckd Honaise Aha {empradarie of 1 qm &f walert friom [1¢
“c o) a pressure o 1 aim I's called & calonie. o ]
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THERMAL EQUILIBRIOM

Two bodiks in dhermal conlact are said to be in henmal equilibrium wheo

Jhene is na flow of heal enertgy. belween dhem. When Jwo bedies at dif ferrent
-}emp‘n&lur{m Qare Kepl D condacl wi\h_ each oiben head flows triom dhe bOdtJ« .
ot hnrahen fempriclune 4o 4he bock @) lowent Jempradurte. 4ill. hein Hempriaiunes

e come equal, ihoucdb dhe heal conlac) of dhe hol bOdH fs dliffertend fromibe

heat  conlent of dhe " calq| b°dLA (Mqu be lese qreajert on equal).

The dinection of heal flow ts delenmined b(d 4{he dempriaturie diffenence , bu¥
not by dhe amown} of heat of fnsik a bodﬂ-

ZEROTH LAW OF THERMODYRIAMICS

b {uo systems are iy dhertnal equtlibrium with a 3nd system separnaied
{hen Jbea‘i are in henmal. equilibnium wih each olhert. - :

Iﬂccorldfncr o dhis law, when Awo stjslems ‘A’ £p ane sepanadely n Jhertma)
equiltbrium wih a  Ard stjelem <) {hen system ‘A’ 2te are 0 Ahertmal
equjlibrtium wibh each olhert. -t

The Zerolh law allows us o indroduce dhe concepl of tempraiune 4o measurie 4he
holness on coldness of a bodtJ when ‘A’ 4B’ are n Jherima) equilibriium.

Ta = e
when 1B ¢ ¢ are in fhenmal equilibrium,
Te = e

Thus ) = Te

here = fhdicales Jhe Jempriadwrie of_ +he S(dg‘em'

Vg M
' %S

CONCEPT OF TTEMPRATORE
The c\ecanee ol hoifess ort cold)ness of a bod%f fs cm\kd "be demprialene OHheboc;lJ.
Tempralwre differience detertmine 4he direclion of flow hea* @m—‘“iﬂz}-
Tempaierte isa scalan qumnh'hd fhe_nsirument -lbad 74 used to measune dhe |
temprizdare of o hocly s called o -Ihgrqm!'ﬂf,?f,i":’f., 2 { ' i ‘
B henmometen Qség 1he P{'(O’EF(—}LJ, of a cebsiance Ahad Cbcmﬂe,swi\h ¥emlmlw,17
1o moacurie Jhe @nknown chmpnamn‘a- ' |

o aT unid of 4empr(a-\u_r(e Y\elv‘m £K).

AL 0F TEMPRATURE :

G]Qner(alltd4 cales of {empricture @re wsed.
() The Condigqrade o celciows Scale.(°c)
U)  Farehhile Scale (°F)

/]

.('TD Reumer Scale €°R)
UV Kelvin scale ClO
e | Compartiion of 4he Jempnadune S ]
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The eharkaa of Size of a bm\tf due lo Jhe cha
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solids * qu made up of aJomg ¢ mole

eome equn librium  disjances friom each 64he
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)+ Lineart ort lLongitudinal expansion,
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CL,”) S mem”ﬂ i Prgagt T ge DL e
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(. LINEAR EXPANSION

This ic known. as expancion o.lonca one O\Iﬂ)eDSIOD u)ber)a solid 1s healed “3
[malb incneases.,

Let Lo be he lenca-lh el o'c
F il ie healed 10 T°c, j4s Aengih becomes L.
This incriease i.n lenca%_ AL = Lt-Llp is 9‘!’“’25“‘(} priopertional to
W Ordcaimi 1erq+h Le alp”’ '
U Rice i 4qmpﬂa4uno A

Hense A, = Lo

Avw A
So Comb'mekd - AL # Lol
P D=l LoAr - - _d)
Herte AL - «.Lo (1-0)

3 > LT ~lo =« LoT
2 LT =Llo ¥+« LoT
7 LT = Lo (14xT) - -- (i)
This is dbe tial lenglh of dhe  bodly at Jemprealtirre

From equalion() x = AL
LoAT

twhee K is called Jhe co-efficien] of inean e'iPOEﬂS'O” “The linean e fansion
Co- etficlen) can be defind ac 1be mate of wnt \enﬁlb pen anid decanee

Cbanae in fempriaturte.
unit oF o = o0 k) pert'c, perr®K
| I

e

°C  kelvin

\

Dimengion 6f X - LM"L'T' K’!J
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. o e el e
This s kpown as expangion alon fwo dimensions when @ 15 )

&ln‘l . 4 .
ACeS anea on cross gectional anex NCMIERSES
Led

iE e beated 4o T'c, {45 Amea becomes At
The

A be dhe area al o'c

b ncnedse iy anea’ A4 = e ide i d‘fn‘ed)zf Pﬂopg‘1.}ignal g
SV Om‘a?m‘ anea po af o . : )
L\eme ’AA X Qe

AA < AT

So Aa ¢<AOAT

7 M =pA oAy .- - (D)

HU’IQ AT'AO = p Ao CT'°>

= Ag - Ao + AT

:> At :Ao(\-!*p'f)— - () 'L_
This is 1he Final @nea of Jhe b.Odef et -\empnaﬂuﬁe Taie
Friom equadion (1) :
e 1 A
?). A° ( A1
hene g s called co-eflicien) of Quporticial Xpansion,
The  ¢o-efficient of Sm]')errﬁ‘c;w expansion (p) Can be cefind @S Jhe
focrease  in ariea pert wnH e]ear‘(ee- tise of JerPﬁQ.m”e i bas e
unid 4 dimension qe . |
B
gl
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3.\comcmL OR_VOLUME IEXPANSION ~

This 1S koown ag expansion @‘Qnﬂ A tO!fn a Sold i heceled Ps

voleme fncreaces.
Let Vo be Jdhe volume a} o'c.
IF ¥ heeled 3o Te, e volume becomes V.
“The .!ncnecnee 0 vdume Av = (Vi-vo D is o)fnecﬂ}f prgperdional 1o
) Ordta?fn\ vaume at 0°¢
D Rise o Aempriature A,
Herce A, oL Vo

¥ Avxoq
B9 Avivo Ay
> av-Yvar . - g g BT 18 TR
Here vy _v, =Y V% (7-0) |
7 W =Vo + YVoT

:> Vg = Vo ( 1+ MT)
The is lie Hina) volume of he boc\td aj Jempriaturne T.
Friom equalion (l)
- | Av
Y Ve (E )
Where Y is caled dne coofficien of Cuhcal @xpansion The coelficien) of

Cubical expansion (Y> can be defind s he incTease in vojume pon wnid
voltmye R wnid rise of hmpm\mne it has  Same Aimension as « P

RELATION BETWEERN EXPANION COEFFICIENTS.
We kmew dhay o - ) (C}L_)
L Ndr

B- L 4
()

-
Y= oo (e
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() RELATION BETWLEN & o B

"5: .|_. dA
G
W can twnije A:®
89 |3 . ...\.3 i dtq
aT
= 8L qLu
2 dr
= 2x . (du
ey («n)
M - ax
™Es dhe \

Coelficlen) of SQPQR[“C{N Q’K[IIDSI‘OD of @ solid s Awice fhe value of -he
N ol \incan expansico.
) RELATION BETWEEN « ¢ '

Y = L(dv
| i a1
[ Ne can wme v |3
c0 o 3
Y=L
aTv
=31
1> 47

= = 3% A

7Y -

7Y = av]

Thus  {he coefficien) of

ccelicient ¢ linean expangion .

Hence we bave - L RV

dL
5

Cubical expansion of a solid {s brice dme Jhe

-

Scanned with CamScanner

L,

el ari?.




\"‘

67

-t gAY R

lAlORK. € HEAT
Il is obserntved Jhal heal f¢ prioduced when mechanical wortk i clone ah @ sas‘fem

Fort example when we riub own hands, wortk s dlone do ovencome 4he fonce of
fucdicd  which s convertled $nto beat enertgy ¢ we Coel dhe hoiness. o heal ¢ WOk
ane related .40 each olben. o

Recordding 4o dhe € dynamica) oy of heay” heal is condained 1 dhe bodly fndhe
fonm of  molecular molion. Thus heal Q@;éé-be caid 1o be @ form of mechanical
enenqy’

dJoule _aflert. doing & serties of ex pertimenls found ‘-lbcH Jbe Wblecularr medion

clue Jo. mechanica) wonk dore on a ‘S(ds.{em, resul ¢ in priocucdion of heat -
&0 he mduzded that dhere e an cquivalence belween wortk ¢ heat.

Acconding {o goule € . .
nﬂ S Wheneven q work 15 convertjed Indo heal on vice veraa,the

Q,Uﬂn-h'hd Or MJOF[F dLgsanona’ ;0 .l.be Sde*gm s QC‘UJ\ICRIQD! }o qu.QO-h*U of heat
“’PP"—‘U‘"“% in fhat System .

Thus ok C)¢ bt (@) arte found 4o he dineelly proporlional 4o each olber.

W« Q 4
i YW =7@ | |
This Conslamt of Pﬂopm;o@n% T i cakd mechanical equivalenl of hocy .
T- R
. Q

twhen Q=1,7 -®

Hence {he mechanical oquivalent of heat 1s defind s dhe amoun! of machceni'c'a( wornk
dome 4o Pnoduca unig’ﬂuanh‘hd of heal.

IF kil is measured fn Toele ¢ heal fs measuned 1 calorie hen
J

n

“1-186 Joule/cal (Mg s:dsicm)—
J=1 (sa Saaem)
T = 4186 x )0t qr(a/cal CCoGpeswnid) -

Thee 3 i Conslan} fort o s%jg\om of wot & has 0o dimensions
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A— |

..4> Closed gﬁ@Aem .,

T HERMODYN AMICs .
The \
PogrEnCs 5 T elyyramic
= Head + mechanical totion. | il

Thermodymmice * ' T :
(™S is Yhat branch of szsiCO\ In which we Sfudz the PRERaRE

10vely 4
hea} % 1ls convension tndo wortic.

THE :
HERMO DYy NaMicaL TERMS

9’ Syclem - .
Vi = A mechan; » :
- X Pical Syslem g anty Finted quar}iihzr of mai-ert Conidined
0 @ olefinile rteafon n opace . by o j

é%) Sunnend; . s
ort enyy Sk : '
a vinonmeny * . EVde%)ir‘;a» otlside 1he Sﬁslgm which *

elicec]  effect an dhe behaviowre of dhe adsfem'
1S kpown as |he Sum(our)d.‘r)zort QOVinonmeo.-

Y opeo syetem +.

w
hen @ saslem exchanges maliert ¢ enertgy wHh s
S@mﬂ”\"ﬂd&/ 4 1s caled an open s'«ds{em.

when
‘ @ Stds%em gxcbcmaes onltd on@naH bul 0ot maker WHh
He Smrtr(ocxzr)dinﬂs, it ls called  ¢losed scdsh:m.

57 Tsolated sygq) '
8lem :_
4 when a system nellher exchangpes Qr)mm nom matlen 2

u_)i }‘) * ) . . -
b e Sunrtouodnryag, s called jeolajed Syelem.

@ T sobanic m
9 Q‘]'e s
(| .~ The 4benmodldmmic procex in which presscare memNg

Consitant. (p g -Consfani ) . - R |

Teochonic o \ 3 ‘
'y ¢ vas}em__ Tbenmdnénam:c priocess 1o which

Censtan} ¢ jg Consjand )
8) Teclhenmay priecess ;-

".vqlurﬁé - femaing
The Jbgnnndt“mmic priocess 10 which fempriatine remaing
Constant. (T 5s Consiom ).

35 Adiabatic priocess ! — Hoqy enenald!m 4he Styetem is constant .

(® s Consland) .

\

3
—
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WIORKIMONE. IN A THEno DY NAMIC PROCESS

ottkebne In a 4henm0o\xdrmm‘c priocess. is vaen -btJ

dWl = p.dv o PneSSunQ 3 Chanae in “wolume
W°"kfbm_ b}_j the ‘;!Us%ofn C alumos pos,;t%!i've-
Wortkdone on Ihe Siﬁslém =) COU_)G(dg nec]oah‘vz.
adu = pCVa—Vl)
FIRST LAWK OF THELRMODYNAMICS

The amount oF heal su_pp\\'ec\ 10 a gyelem 'is equal to ihe sum of the Ncnease
of Hs fofernal ener(cat& 4 enterml wonk dene by, i,

Consicen  aome qos enclased 10 @ Conla

7 iNent havinra Insuhifoa walls 4
Cor)dUC-“Oa betfons.

Lel @ amount of heal io Suppﬁeo\ 40 he sgetem hro b ihe  budtom.

It U {5 dbe inthal enemg ol he Stjelem, ol eoenqy of e Syystem in Abe

be(c]ir)nfr)cd = U3Q Aldern 8ai’nir)3 heal 4he qes fends 1o X pand ,pushioa_
'J.Jbe p\'s{oo trom A o B,

o aresull of dhic, come work ‘W’ i done by dbe gas.

IF Ua te dbe Final inlerinal Qqema-* of he eﬂg\em,-ihen tolal enenqt .°.d ‘
e end = Uy 4W |

IF dhe swpplied heal (dQ) 1o verty small in c‘madmt& {hep herte s a Venﬁ small
incrieate in  folernal emn% (du) 4 \/em& Smal) wonk done'(dw),

then  dq - duidw
7 dR = dvu4 pdv

This equalion s knawon as melemadical formulation of fsf law of {henmely namics.

The finstlow is @n example of prieciple of  Concenvation of eherigy

This law applies  equall
4 19 all dhe 3 slakes of mad - indi
that T4 s (mpossible 4o el fPeten agais Ll law indicale
. po et work  friom any machine  wilhowt ﬂw;na an
equuvalen]  amoun} enerqy 4o 4. ]

TN
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| SPECYFIC L pT

—

ZJde

Snecii e
nzeclhc head o o subslance ‘e dﬂ'l"&fas he amounl of hoat neqwrwd bo nale
tempratune of oty mass of the cubclance briough c0e clegree.

‘Qmpﬂcﬂune

A,

amcun} of heal Qr)cmand- nqquinec{ 10 r(a"gg/ {nCrie@se {Ibe ‘,
ol o bodud of mass fp »\hno&ab a small change in;‘{empna"{m_ng.'.‘
then 1 s observed  Jha .

AQO(m ’ when._--Ay ;'-ss“ Qoo\g{ap}f P IT AT T OUT

AQ R AT, When m i¢' Conslan)
AQ o MAT, hen boi~b "vantd

AnErT

Wherte G 1a -
Calledt  gho Specitic heat of e boda'.

),_ b odhen ords , Mg C:;T“.")' .
, S a T

ONiT sl

C 6.

Gi-g Stdgmn s CC@IC‘]m" o]
ST unp) o
O J- Ka K‘l

Leal 1. 4867

S0 1 cal qm .-
A 1186 7 x looor\c‘] Tl

.= .i_ =ls, = : L ‘ ' -
) Cal ‘am e~ r 4186 J ka-' Kj)'
DI MIE NS 0N ' VRifr - -

fmyp
GPGCI\“C heat oF Woden
= | cal qm™" !
lee 0.5 cal am“c&‘
Sleal & 243 ) e
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MOLAR_ SPECIFIC HEAT

Melan specific heal of o swhelance ¢ dJoring as {he ampun} of
fo nafse fhe femprafare of one mole of dhe Subslance 4ho

I e hodtd Conlaine 0 mode of dhe éubsicmco
heal

{0 nalse -fhe {emprialune {hnouﬂh AT, then

head nequined
uﬂ-, one deqreq.

is né(gufnqd AQ amouni of

]‘AQ = NCAT

where ¢ is called molart epecfiic head.

ONIT
C-G-¢ - Cal ‘mol™ “c”!

ST ¢ Tmet g
. oot [aga]
LATENT HIEAT

The heal 1-¢ Supplied ciurrir)ta change Of phase i'2noj ‘tesed 4o Incriease .

cAhe Jempralere bt 1o change 4he 1hieroal  Sinuelsume of the subsianee, -Ihis
heal < called laten) ‘hegi. | . |
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Chaplen-3

OPTICS

2 oplics i ik branch oL P},Usieg thal cludies dbe behavieun <
propertties of |I.<(]h4, I'nCIuo\fn% }he in}enactions wifh maifea Ahe

consiruction of inslrumenis . Yhat Wee on oledect i4.

> ephic
PUCS  usually deacriibes Ahe behavioun of vieible , sHraviolel ¢

iofnaned |t TH ,

lpph’cg
P)“dg'.C@ oplice Geometrical optics
(Wave oplice) kad optice)

Source ¢ - sell Leeminoces
NON - | wmineye

Medium { -
el W) Tr(anf;[xmen-l

i) Trensjuscen]
) o Paqﬁe-
REFIECTION

I he phenomenon of r(elunnirxa back of h'cahl {rom he houndmud of a med'sum/
The fTnleface between & media nlo the 1sl medium {s called refleclion of
li'taht.

Normna!
pe!
sdae! L
\-@LK O\' / T Q)
-\ 1 / )
2 O\ :
¢YV'Q - 0% )
G !
AV s i
?‘ 7 1
\ j\WL// I
|
////////////////,,,-77 |
I/ A £xe |
;. 4 |
S = - e
k_ . ') i '..«", b
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| LAWS OF REFLECTION

| There  ane & laws of refleclion which are ﬂfven helow. !
lU) The inciden) mnd Jheano(lec\cd <+ dbe nonmal o Ihe neﬂedfbﬂ surtface af Ahe
j paint o€ incidence g Ife fn om plane 4+ bat plane fs 1™ 4o the reflecting
cxnface. ' |
M The arxlh of Tncicence e equal do Ihe cmalq ofF rteflection.
I' e L]. - Lﬂ
FEFRACTION
Smell’s Jew
Sior -
—t_f)_l_ = CC‘GEJCID-I = “8
anr
f — 31‘
} ‘. i
| friet
| , |
‘ ir”\'l"\i"' - i lc - ‘ ,
(| fracine 2 ' .
| I

CEFirETi004

7 Refnaction s 1he phenomenon in which @ oy of Il'ﬁh} ﬂofr)ta from one
medicm 1o he olhen uodarrtaoe: a change in s dineciion due lo a change
in e velocily - o -

7 The nay which appreaches dhe injenface/Boundty o called fociden may.

% e nay which gees 2nd medium s Called Relnacied Kma s

7 -Velocf-lcd ol ""ﬂh’ is diffenend in differtent medium,
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L AWS OF REFRACTION

' Inci | inlemance
W The inciden Moy, 4he mefrracted ey + Ihe normal Ao ke

ne is
@ e poid} of {oiclen all lfie {n one plae - $pal pla

i » Pedpenc\ieu\an 1o l-‘\bg io.#enfdcg ngclnﬂjtiﬂ‘a' ihe J“”C’“.‘)es.‘

FeAt 9 :
& Th : :
& The cineof 4he o lk of incidence bears @ consiant widh he SINeof

| iy ¢
' | Ahe anfle of efraction fort A two Same, me lQ--FSG’f’? eoloerr
of Hcabh

i an ‘I‘ ;
i : = Consiani s [aw is known @S Snells law
I ‘i S“’) n

i Noteg
Perpendice oy to thLSLP.‘f'{’QLQ

Jherte 15 no Cb@fﬂe of paih, Forc beam caoinz{ncm
nds {owands 4ht romml-

i)
(1 From g beam of I?cdhl inciden

feaner 4o densen meclium be

i) Fo o0
C " a beam 3 {rom denepr 1o raren mecliem # bende Al from -he
Nantme).

RETRACTIVE upEX

2 ) .4 )
ACCO“‘*‘”‘{]’ lo smel’s —zf”' equals o Conglanl - 'k, where 'K fs Called the
10T

reltactive index of 20d medium thanPeq Jo e 1e} medium.

Refractive inder of o mediam wnbnesped 1o anolhert is delind Qs Jhe natio
bejween <in (Anale of ]'nc‘idor)(‘Q) {0 Jhe Sin k.

2 Refraclive 1nden of g medivm £ WiHhrespect 4o 1 e defind ae the Tatio

between vQ|0cN% of \iﬂb-l in me

e ] ’Hz = i/'_ |

Y2

dium Jo he vqlocHa of l?am mediem -

W dhe fine) medium is ain or Vactume then dhe rofractive helex fs keown
@ Absolele  efactive indert (1) {4 i 4k ratio of velecity of figh in
@it ¢ 4o dhe ve!ocH«d of (iab{ 0 a fyedium Cv2, : :

g e

B e ;
Vy 2C 4
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Refrtaclive Tndex (k)

VY = /H
Ma v AL _ A
M Va Aaf Aa
L

ISy m

Qlft: L

1 Sinj - My Siort |

Priove that Ihe anale of emengence is= 4he aoale of incicdenee fort a 8\&9: clab in

e e I B R R R e EEEeIABIRS=—=
. w:FS"
kle know {hat ,
. c
M= C
v
2 |
> 1w
My e
Ma = .C
vy
? - Vs
= e
Se .t _ M
Mo KLy AL,
]
Ma
...... T Al 2Ty
'Ma = Ko
L)
Freom Srells law  Sini _ W, = M
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T
';L\X S‘\f);': ua Qi‘)l’( _r_:_
:)- IX S0y - 1°C x SiHn
2  Sinl
= 'y
j Sion
l‘ -
i ¥ sior - Mo Sing -
' VS &inn « IxSine
. 2 Sine © V¢ Sinn
g 7 Sine = gy |
1 T e =] Cprtove )
TOTAL
| NTERNAL ReFLECTION ,
CRITICAL ANGLE ‘|
fi -
\_\_\\:\_‘_\_‘;;; —
| - Medium- 3 I \
QOH:} t
l} AVt
P 4
’ “-// -7
Sl
nat e g N >
| | e \
ahensert
Mkt
e TO\cn\_'m-\ernmg\_ etlocd) op
@ cin - __:‘;__~:—\
=01 = 1y Cipr
} 7 W Siol = 2 Sinre
i = BISIni = gaoxain ‘
ot . Porote
3. ')‘ e sne -~ e, ‘(Sit‘)qo‘ qo’°((‘r”'\li!_|r"‘
i , = (W) 2inie - g
! { Nenaan
‘ _‘)l 2in le = %3 Le !l m:d}:rm
1 &
| Orte 4
.: 5  gin le = 1o P M= Sin \_'%%Ji_&
| Ma ¢
o |
k“‘: ok . - e —— ;—J'a
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The cmale of Tncidence for which.dhe cnnﬂle of nefraciion s qo° is known s
ertidical Gmﬂ‘lQ- '

DEFINETION oF TOTAL | NTERNWL REFLEC TUON

he .
wWhen @ nay of Ifghl Jravels from denserc medium 40 narer meclium {4 Move ¢

awe ' incidence i !
4 friom dhe Norunal 8o ag e &”f]‘e of incidence 1ncrieases 10 -lbe olenson
mediem, Jhe ar)ale ot rnefraclion Crieases ‘

InCidence, dhe cmsle of Tefraction
cietheal mnﬂ\@- |

Jso 3D€ﬁe@90§- Forr @ pmrv\iCchm anqle ck

590" This andle of inold te known ac
ence

Creilical cmale is Ihe ange of incidence

of a RQL(] of ligbl n dencert medium
«ch dbhat fis cmﬂle of mefraction fn ]

“he marterr medium is qo°

It Jhe ange of incidence of 4 ra

L{J S 7ncnecqgec{ fardher, s rieflecied
back inlo Ihe

same  medigm - T his Phenomenon s Caled Hodal nennal refleddion.

—l‘clml : * a
. dertna) reflection (s dhe phenomeng de virdue of ‘which @ ﬂa.a of |.‘£||-,4

@ raren Mediem Ts Send back in dhe Same medium

- proovided ;T4 [g ncident o0 Hhe inderface @l an cnnal@ .ﬂnealen 4ban cridicad
cu)ﬂle-

-lrtmwllfnﬂ trom @ denser 4o

The rays while defercina {odal ipderinal feflection gbez, 1he lawe of
rteflection.

MIRAGE

It T an oplica) {fjusion criealed dewo {o dhe phenomenon of todal inlenna!

refleclion . Therte are Jwo 4th@3 of .miqaﬂg ., 0ne obserived in hoy wtegfions

€ dhe odbert  obsertved in h‘uahlg.cold nea’:on.

& HOT MIRAGIE/ i N FERIOR MIRAG £

pRrgon -hmvollinﬂ —\hﬂomﬂh Dol desertis, comedimes, Sees Jhe priesence " .of
walet al @ digland place which, ic aclually en opiical ilusion . The phenoenon
(S }ested as infertion mir(aﬂe Surface oF Hhe’ carih ..in'o\es‘ems s vary hoj -
So @i in 4he lowen rteaion of -he aimospherte is hot as Comparted 4o 4hat in . -
h'ﬂb?“ neaior_s. S0 he lowert neqion of he aimos pherte acts @s a ranert Medium,
F e hiqhen reeqion of -he aimosphere acts as o densox medium.

)
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om a |

~

As he aimospherte Consisis of Imﬂéﬂs of air , @ beam smnﬁrﬂ?ﬂ

dree ¢ 4“®VQ“"03 olowpward finds i self ao‘ma frcom @ densen 4o
naren  medium.

LR T ek, S I T

oAt e N TR V!
-t - 2

The o . . ‘
ﬂQ(O"(Q» 4g ‘Qn ‘Q of ”)C!HQDCQ ad Congecedive Iagder(s aog@ onv IDC(‘(E{I‘S“H_

8nadmntd il iy Sunpasses e crijical value € 1€ neflected 'back  dee

to

‘otal internal mefteclion. R virduat fmaae of fre object € +nee) is formey;
Oue '

{0 dhe distenbance of @i, 4he m‘,rmag is wavy 1p Nalune Theg

i yp e
a "‘a N jllusion ot 4he priessene  OF uwaden.

'3\’ COLD MIRGE [ LOOMING [3UPERIOR. MIRAGE
'Lis an ophical illusion ,Seen, @t Soashore in windort evanina »uelo which an

imeqe  of @ chip is Seen formed in ain in - ssz The ccital Ship i
nowhene visible , A . |

H e cwe o 4odal (nfetnal nefleclion .In cold 'even‘nr)a,oven Som-bed Sea wafor
be.com@s 100 cold : Ain latlen N j4e Codiact ve Cold 4 Hfonsen .Asmao tp,
ain Iaﬂmc becomes Jess ¢ less Colden' 4 huxe waner. '
Rays from invisible ship 8‘5503' vpwand go frrom clensen 1o wanen ditt \a:jqﬁg.
Tbeﬁ e -loJanld Refleeled  claonuaands € meceived by @n ebsernven at Se-chare.
The obgeiver aeesdn )maﬂq of 4he Ship mgs‘.oa ‘0T gpdl
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REFRACTION THROUGH PRISM

S /X )
,u___; ______
Tncidend ’ iy
R:L‘l(r ; ‘
Qb , ' s |
d= -+ ooy
d= tre - Cming) - - —hH
AFNG 2
| FAG + LFNG =180 -~ W
JAFN +/AGN =180~ - -Cin’)
> f+e =180 - - W
| v
Lo R ] B |
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C\T”kl@\
AT+ LFNG = 180

LFAG = 150 - LFNG
LFAG = Mit+fg

7 ina g0 - lFENG - - - Wy
Freom U")
LFAG = Ming - - -(v)
9= {4 e-4
Fite = Aid

MINIMOM pey ATIoN

Li < [e
A T im

> o= A
)

(14e)

' \.:e

; i - Atdm
27 - Addm
| =
M,-; SIQ"\)°

Sinr
M= gin (Atdm
| &

i Sin A&
; =}
i

|
ot
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OPTICHAL FIBRE

Glace Fibre of djameler of & microns (axlﬁ"m) arne bundled ’anQ’lbe“ Yo prieparte
@ oplical fibre,also called qe L?ah% pipee

‘L‘aﬂb‘l energy PHOPGE]CHQS 'lbrtowﬂv) ihe fibene ba muliple {olal inferinal rteflection.

“The core of Jhe gass fibens are dencert 4han the do.c\d'\\’)c(} (ort Swﬂﬁomﬂ\"}])
which i raner. yence dhe Ty pass £rom densert Yo martert media SU“Q""”E]
Meltiple Jdolal indertna) ree Fleclion @s shown In n:a‘aum-

In optical fibre, ‘he information |e AransmlHed in he fanm ot \iah;.

oo

APPLICATIONS

l} Fiber optic cqb\e‘s 4rtm)sm'|:l lcmtJe émoun!s oF dala ai verudhr‘ah gpeéols “Thig
’recbl)o\_o'ﬂﬂ i hereforte widely tsed in infennel Cable- ,

‘%)‘ The optical fibert cables are tused for m@nsm'l—moca efﬂmls fon higb |
defination CHD) elevicions.

«‘9 Wih dhe e of " flhert eplic  Communication, fole phane cal\inéaemo be Faclen
have * clean - Conversalion . i

‘%) Networtking betweon Compedens in q Single bmild‘ma Ort QCrToss nQQﬂb(d :
Siwclares Ts mace easier 4 tasien with the yse of Fibort opiic Cabjos.
5) opHcal fcbene ame alco tueed in Medical Scionce 1o oo el et
ok dhe  beman body For accunade location 4p

hetrt  romoval .
6> ‘oplice) Fibore ane widelﬂ used'm'lfﬂhh‘n% Fleconati vng. 3

he  wnwanid greowihs 4
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' i \ J'
- e |————¢
R, e — Y_ =

N Kﬂg 1 R% STy e |'e‘(~‘ (‘

As all {he resisigns  avte Connecled in Serties, Canrten) on each Ttesiaters 15
Same fef V),va,V3 - - - Vi be e po\ehiicz\ cliffertence of dhe nespeciive
nesisiens , dhen ne otal potental i fference.

V= VitVatVar - - - 1V

Us?na ahms law,

I—KS:T[‘M'*TQ&-\—IRB-\- = ey IRM ‘

7 R RaRgrRs - ‘“»-5’{1\1‘- |

Wherte Re 1o he -ola) resislances in Seities Coembinasfion . Thes in Serties
Coonection the  Combined resisiance 5 equal 4e dhe Swm of {heir individea
resyStances .

b

|
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. paranire coMpinATION | o
4 clel 11 1he Same
30 — felene caid 1o be Cennecled 10 pad ’
Twe &t mone weaickons are Said Curent aCross

peleolial - diffenence exisls aqcress all dhe resislorns - The |
e nesiclene  awe different in p(ma\lo\ connection.

X
- ,),_-.-.-.-.v.-x.‘.‘:-\\\\\\.\v———\
-y S

\ ‘. s \ i 15'; |
: I\o DA y— yn.\u‘.\.v-‘w-‘-\v.\\.\\\\\———} 0 7

r—

Y =
: Ra
N e S AAAAANAAAARAAN

N =

Lot N nesisiances having nesicierts R, Ry Rz - -+ Ry ane are Connecled
p:mallc! Jo each clber” petweed jwo peinds A ¢ B . Ae all nesislons ane
Cemacied  belwesn {we points. pelential differience of all {he resiaions reeMan

. Same.
' . .
Lot T,,08,I3 - - = Tn be he Cunnents en 1he nesnslonghcw'”‘?(
resislanes Ry Ba/Ra - - - Ry r(especﬁwld-
Then -lre icia)” Cannenl 1o e 'y :
I = Ti+Ta+T34 ~.- - +In :
C— Vv _ Vv
>————--—f+-v—*-—+—— X \/:'R,:)ﬁ:[::\_f’)
Rp 28] R q 3 R _ R
= _L = ——‘—- -+ J = o e . - - - +_,l_.
QP R, La R3 R‘M

wiene ®p is A nel tesisiances o 1be paralel Combinadion.
Thus in ponalel  Cembinadion , -he reeipriocat et dhe weswiHant Cnel)
nesisiances s equal jo Jhe ars]ebnic cum ot he recipraal of dhe

ireliviciual  resisiances.
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KIRCHHOFFS LA

Kitehofe z\\'ve fwo lawse which help i So\vfnta . Coplicated electrical C;'nguf'is.

e

FIRST LAWK

T4 Slales Ihad dhe ay

taabrc'lc Sum of Cercrients mep_n.—,% el amjj(,tnc’fibng' poin
{s Zeno. ue Y

Malherrn\rico.u.d 41-0 b 2

Friom fie “ﬂuttef

T, +1;,+T3-14-1,5 e

) L LIRS C
“The Canrenle opprtoochur)ﬂ 4 junclion Po'ml arte taken as +(ved.
Q) The ‘

Curute nl leqvincd the junckion point are faken as qeauhw-

] Al

l-len‘e' in %f Fiiauqe . P i’s-\\?‘? Jurﬁ_“qu? POffﬂ T\, Ia¢ T3 ame appﬂoﬁ_cb"ﬁa.lhf. -
i '\juhc-h\on 4+ 14 4 Ic ane lgavina the junchon point. : ‘

This law fe: called Kitichod’s Carrten law (KEL)
“This law stajes Jhat - Ceertten er)'}erdnz a peinl in 'cmna Ihal Po‘[n'\ 8o thai
Ihere s no acﬂem’n% of Chanae al cma poini on ihe Conducion.
SECOND ILAW

In o

ANy Clesed mech Ceireuil) of an elecinical nedworic he u\aebﬂic Sum of Ahe
producle  of Cunrient ¢ mesisiances of variows briaeches of he mesh p equal 1o
dhe 0t emt (Electao motive Fonce)acﬁra in Jhe mesh.

The nel Cbcmae In emf arround cmH Closed Meth js Z om0 .
Ma:lbemcdicallw Z IR -YE=0 f

? 2IR:=S5SE
When dnene is Do emt dhe resh, SR =0, |
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, Kidiee 4 1s taken as ne alive ! H
the Cuwrren Hewing Ahretqh ik ' /'
m) ig \(a . 1 J: L ¢
Qnticlock. wigey - ‘ol . \’L\’__/”_J
i ”' =

EMF g is “taken qc

ferming) 44 +We) terminal-

W QPP"AWE kiehofe’s 2nd law 10 he hﬂune

Q

Y For dhe Mesh AHREA "IR A TRy + Tr=E

% FORt dhe mech MDGHA , T R4 -T.R,-TRs" O
S Fort Ihe mesh GICBMG , TeRs +ToR3- TRy~ © -

S Fon 4he mesh M‘)CIBA nﬂeq ATsRe -TiR -1aRa=
This {s called kmchetts vollage aw CKYL)

The kinchefs laws canke &pphqd 1o solve Comphccvlec{ nelworks Suchas -
wheatatone’, bmdcae wWheat elone’s bmdae medhned s widol% used for Find @

value of “unknown resiclance b«.‘ u.sm%3 Knewn resisiances.
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Four resistances p,a.pes ane conmecled Jike @ braicige in 4 terminals 413, CHD
as Shown i 4he piaung P/QER ane known ¢ Sig wunknowd . Two jerminals A%c

" \ .
Codnecled  wib Key K st Sowrtce o emf € . odhenr dwo Jenmindls BL DO -

Contecled . &
b Kﬁa Kad @ aalvcnomelem Gi s ihe ReSiGiance of ﬂ@"f@m”ﬂ@“'

w . . . s
heal sleme bmdﬂe Is Said Vo be balanced if 4herne s no Currtent In the

gevanomelere [T0=0] ) fa known as balanced Condifion of wheaistone bridge.
Now Gppla'lr)(a Kirtchoff e law 40 dbe Jermina . {kecL) |
I - I3+T:3 — =
:)II‘IE')'TZ]:O )

:)'lefg,

_I:‘__I‘r— : !
17 e

: Applying. 15t law Ae dher enminal .

bovwieled |
- Ig+ Tﬁ-’h =0
'la:l.q
T
. T RS 1
B
Equah‘r)ta equation ()% ()
DT
J5 '_'I:
‘ T LR Y
JE I
In 1

'APP‘Hina Kirtchdt s vonoage law -406 4he Closed mogh WiBIDA

"

Tip "-T‘JG -IsR = 0o
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 ELECTROMAGNETISM<4 ELECTROMAGNET IC INDUCT 10N
~ e P e et ™ ot it o Srettins, (PSP,

MAGNET

A piece of Subslance which possesees {he Pnopemhjc[ abiracting: gmall
piecee of fron Jowards U is caled a m@aong.

A dark  colouned fren e called , M

- { gy af
Mouamsicz. 0‘80&“‘4@- was fewnd 10 4he € 4

ELECT ROMAGIMNE TISM

The phenomeoon et Injeractions of eleciric Cartent 4 magnetic Field Ts known
ne eleclnanagoelisn The qencriadion of magnelic fiold Friom @ Carment Carriying-

Conduclort ie caled é(eginomal)e{ism.
it v ey

o Mocdf)ehc elfecls of elkcinic Canmenle have been abeenved bL' 4he
.50_90"'515 Forc lorg  percioole of 1ime. [n) 820 densted observed dhritq Compass negdle
‘L’a defleced Freom its - nonmal - Sowth-nordh dirteclion when 1 is Placed near a
| Carrent Cartmdio'a Concluclon )’

" The cefleclion of Je. Compass Heedle indicales

plhfk‘ Flow of Eurrent has inhrecluces) a nrmdoe\ic freld.

!fﬂ ibe SGI:OQ %eart Ampgnq. cbsenved -'lbct-l {we  Canrent Cannuina Cenducions places)
Side by side exerd forces on each olher, like

lwo ma%mis placed close 1o
each olhert.

Friem Such obsenvaliens , Am

perte  Concluded Hhal @ Curmenl Cortity!
Conduclon  behaves as i - Cmr(mJ,m

Als a mar)e-l wih mc«nﬂell‘c freld Scnnnoundiﬂﬁn .
FORCE ACTTNG) ON A CORRIENIT CARRY INIG) CONDUICTOR. PLACED I \J A ONIFORM
MAGINETIC FIELD ' ‘

The Carrend 0@ conckechar is clue fo-he d)olicm’oc Fr(é@ eléc!nons na_. .
definlle dlirtection . when Such . Conductor is p\cuced in a mo:d@qalic field ,an'cfh
elecinon mov?ncdu in dhe ﬂntaoﬂic fied expertiences a forice.Hence we Conclude
that @ Cunreny Ccmmdin? Conduclor exemences @ force p!cqcczd N a

mg]meﬁc Field,

el :

1
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0 be >
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B 7 R G . o
: 9’ bea gy | Hive:
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Q’xpem'o_r)c@d bU 1big Chclr(ﬂe s (a'\vor) b\&’
= ' o |
dF = dq (Vx7)
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7€ Mawvels q oy i ) AT
N d _ 'czll dislance AL }, Jime 41, dhon
7 & d_':’
Fence o)
i ence ':“: = G‘ d:ﬁ Sy ‘ 10
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Dittection of - M e TT
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( = m.\eampma The qu(,m‘{;ioncl) Yo ddaxin Y nef Force e . h. X 10y,
E . 3 ' a i J’
W fc\? % SclL XB
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2 F = 1 (Tx8)
> F - I8 sph@ P
whae A s a woll vecion yn a P

direction penpendicyl ,
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IF -he Condecion Canrriyin

3 Cuntnen) fg
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no [omce. T T T

field , 74, e.xpenier)ce;.

@ 1t ©= qo ¥ Sin® =1 | E:

d Jbg Falon C“““Z}‘”‘J Cunnen) g pertpendi cedar Yo 4be direclion of

The dirtechion aof fortce ean b
IEQQD’)ifX&'S leFf bano e,
FLEMING'S LEFT $1a0m RULE
[ |+ The ringl il

A YA TY ¥

e oblained by Right hand Jhumb ritle o by

ent (fone Hoger) Abe Cenina) §ig

pertpendicwlart cfinecTion, 1t e finst Fingent.mepriesents
the  directien o magnelic” fHeld CH) & Central f-ir)aer( mepresent s 4y, oJivtection
of Ihe olectnic Carrenl CI) |, Jhen he hum fepriesenis Yo dinection of ihe
Ponce () 6t Jhe  Carmen) Ccmrtzjl'r)a Condwec! or e petiancn .
e T | e
b ] e
| € l - ' ! i : C
- [fh%:? §\'\[“f"(_ﬁ:\‘i fl_.' ! .lli i' 15
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7‘ i }‘ A._) 3 | i 3
ll wb______?:_\‘ . o F ‘
“This Oliaamm fepresenls Ahe lmeminazis Lot hand rage 771 e WA IS )

|

are elreiched fn mujyal

¢ e Jhamb of Jhe 12 hand

F‘@mir\ﬂ’s‘{es;{‘j)mpd nule can onl

Changed parcticles 1.

e elecirtic

% be“applied tohen 4he dirteckion et molion of
Cartiend - 1'g I)eﬂpenclu‘CUIcfn fo e linaw OF force,
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L &
The ﬁ)mcmmon of ﬁ@l)cnal'mﬂ Curtnen} ont emf bcd thwaing dhe numbert of
n\uane“c lince of

tence en ﬂnﬂnoh‘c (lex associcled wilh 4he Conclucion
1S Caledl

meﬂnonnaneiio induction. _ . v i

T ok declopn-l 100 coil s Caled induced omf Thusihe Cemment !

3mm\ce\ s Called induced Ceartren}.

“The  Cencep) of ebchtmnan@lfc indeection s aiven by fancada‘d‘

FARADAY'S €uReT 1al

v = i o“ J:
Slatement +- wheneven magnlic Hleca linked with a cinicut} ebanges 100,90 Bl
inducsd o T <The fnoed omf exdsls in dhe Cificdd so lopq e ehmr)ae“u
10 ﬂ\l\}ﬁé‘l‘c Flax linked oMb 14 .Cenlinues. | - |

1 L-ls bR |
1 o (Y07 STy | g
a | S
1 : ‘ - !i ‘

ﬁ;':\hi “

| e

e if

E’LF"'ﬂfJ&ch - when he mcdnel Is moved +omm§ e cail, 4ba nambe of m«zmﬁc
ines  ef force finked with dhe coil incnease 1- e dhe magnedic Nan incnxased
Shep dhe magqoel s moved away, dhe magoelic Al decriaaes 10 botb e
Casss , /Ghnr)om¥94<:R ehous Sebketion, TThic isdicesios fhat enf & fdced’ I
in fne  Coil. when hene is no rnelative Metion beduen e magned ¢ Cail;

o mac nebic flua Jinkeo) with dhe il memains Constany 2 qelvanomeler
crois 0o deflecdicd:

[ ARADAY’S SECONID AR . - . | o

' )

€ e—

& 1
(L

. ~ . | o . ) | t
55&alerr,e,n}-‘,.—- The m(za")ﬁudq Cialbe Induced emf g c‘fﬁqc“l& PROPCM.'C{)DG‘ Jo-1he
| umben cb turns (N) o ke coil 4 dordhe ke of change of mafitlic Flet
" firesd %bnough fie coils
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Emplma#on i« theo 4he macand move facier fowands the corl, {he maaneh'f
flax linked wih the coil chcmtaes ol @ faslen el e - Then 4he 5a[mmmatm
deflection s morte -

olen bz mfl”‘” ki S'°‘0"dl Ahen dhe rate of cbcmae of mmgnclioild’l
1S cmallert « Then {he ta(l\var)ome{gn <‘|QF\QCHOD s Smal.

nce Abe magmy: o
Hare Prude of e emt fnquced 1 olfnedlﬂ priopordional 4o e rale
of chcnrxJe of mmaneuc Flat linked with «the coj).

M&*M“)G“C_Qlkd

SN

E « dd,
i

Comb‘m‘mod fhete lwo

Ex N o

) d)
Here dbe negalive Sn‘an inclicales dhal Ahe tndeced emp mwmdg}@\)poge; A he
chande i maﬂmh'c Flux associaded with -lhe efeaid .
LENZS L
{enz’s law deals widh +he dimechion of eMF {nduced o Jhe circw

due fo a chanae in mcuanehc flax linkeo with T4 .

Slajement - 4 slales Jhat be dineClien of induced omf 1s Suceh hat t fends

{0 oppose dhe very Cause which prioclaces T4,

E2planation!- et she nordh pole (N of he magned is brcsght sucldanly fouands
4he  Cloged cof], -lhen induced -eanrent Stanted to Flow ~lhnouzah the Coll,
n - andicleckwolse dimechion of induced Cartnemd fs Such dhad 74 developed
nort polqr(f'-}# Cn) as Fre magoedie bebaviour which nepels dhe hodh pote
CND o -he maﬂng4.uence "+ oppose {he q[)pt(omd')inca— oF rorlh pale CN) of Hhe
MAqnes dowands Jhe closed corle SO extermal work has +ol be .cloole oﬂa;'r)s—) :
e Force of nepulsion o push Jhe maﬂ_new‘ fardhert, This mechani cal wonk 3*243_'
Converted into elecinical enengy which appeas @i induced Cannany .

E = -\ (o) ‘ . ) ‘
B 7'1__3__ This neqative bign is dwe o lenz’s law,
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LASER |
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Radialion. ¢ .** =~ © | | E
. 5 |

-.A lagert x

. , - L ' high)

s a device that prioducesp an intense Concenialed . Zlf
parallel beam of monochromatic light by priocess involving enengjy Slate
IDI‘“)\\O ‘n’)Q G.']O“)Q O.r .le mlerc’°ajg

The. 4e,ﬂm laserc has ﬂéwn owl of tmaser ”, {Masen” siands fort
M'OC'TOWVQ‘/\mplFI icalion by climulaled Emicsion of Radiation s The Fiiref Succesiy) |
Maer was buill by -+ Townes 4 his associales arcund 195 | 40ioe feans -
laderc e"‘P‘O‘dr“& he  Game principle: ToM Maimao dleveloped -lhe Fitrel I::scam |
gince dhen 1ol of meseanch hes been built ¢ pud o pnaciical wse ip mant:
Flelds: Al [acene are eithen based upen principle of etimulaiec emission on
Pensushirableny . Kle sbcnn n‘mﬂ ourt ‘C{eéq-(fl){fon On‘ﬂ jo Such Jasens whichane, | |
based @wpon Formen Pﬂl‘,nC\'P]Q,

STIMOLATED EMISSION

We koow fhat dhe excifed - aloms. Undert ordinary Condidions , <fe exdfle wibia
10°%e sendl'marrradfo.ﬁoos P reardom dirtections . Thic kind of omissfon 1S
known ac sponlanecus emicgion: @n dhe odhen hand  unden spectiat Concliffons

the excited aloms  can be made 4o S“‘“El op in fheirt excied Slales foit @.j\'
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