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.|N’R\1'ES I

[MATERIAL WAVES |

. |J..ONG11TUD1NHL WANES I

\

loves, &« Soumd e

Taamsmssiory g o ome peint e} Bpace I8 amethe
due de oscillakion, ok ~matesdal, pasdicles ew eleciedc, Sields
constitute @ wane Mmguen.

?TYPES oF WAVES

These as@ Jse Ltﬂpes e% WIANS ¢
IELECTF?.OMHGNETIC. RADIATION |

These. gnveldse. EaamsSmissieru e% energy. due &  ©scillation,
ok eectuic Sield. - They de et swguite, mediwmu o dmeaned.

These Invedve TxamM8MisSieTy eqsem&%%/dlm 18 escillakieny

9% rrnaokesdals pmdicle%."lhe% SUQuisL, medium e Jeanel .
™ | | N
CAASSIFICATION OF WAVES BY NATURE

OF DISTURRBRANCE PROPAGATION
|~TRHNSVER$E WAVES I

whemu 3he metieny ok pasdicles ds pexpendiculasy ds dhe. dieed.
of puopegalionn de e disection of distamee , we catl jt
Jramsver se,  wanes.

wher. dhe. metier e% pasdicles Js G.thca/ dhe ditsectieny @%
puopagatieny ef distwdamce , we call Jt Qghcaitudjﬂﬂﬂj usanes,
E'%- Seumd. Wanes,

30|
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\

HINT: Te gee dne disectieru ok veﬁecit\d, ok any. pelnt Check

The \:tﬂ.ecitg,e% Jts pranious peint %S.U %u.tum_, Cm?‘.%_,
adierv & dnat peint ¥ few past Cem%%ww.tiem checR, dhe
\:ﬁﬂed’cta/ ¢k @ pelnt mext de k.

Velecities ek ol peirts wills be, only. upwasds et deumnu —
and. as Jts @ Inamsvexse wane.

B e ot dS upwandy, it
h= D el : mm:Pl.erGst 5
Ve= W 3 hod upwasd_
\rCn” W velocit
\rc_' = W o 3.
.0
Vb = D H l
\'.= © NT =W 9t Js dewnwarg
50, A W be, deurnuwaxd
Q%tﬁ}unoxds
E

NOTE™: 3¢ dhe disection, & velecit
wWone, JS sunvercsed, dhemy dhe, welsed
ok all. peints weulds be Swnescsed. .

> a N
[ FuNCTIONS ‘REPRESENTING,

A TRAVELUNG WAVE

Comsides, drswa. fumctions y= @, 4= % x-%) amds
4= % (c+x)
9t camu be eqsi Agery, Ihat dhe 3 /%\mctieﬂs Wil Aave,
ddemtical shapes, howewvesv dhe Aecend. Aumction. will be,
sl—u%tedJ ie dhe sught b'al Lo Wwmiks while dne Fhind %metrgm
will be Ahifted e The Lt by x umits.

. S0Q

Y4
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X %o
9= floe+xo)

Now Suppese we wexe Je omokRe, ¢, au Iime, depemndertit

= VE, Theru dhe Aecemds amd Inisd
Q

ctien

function, will swprgsemt
o whidu  Ahigts b% amu armewnt \Fpesy widt Jime .

The, Aecend ctienv. Wil Aave peaR. /%\‘u‘%ti'n%/ Io sight
whife, dhe, dnixd fusnctien will Aane pPear. )?ahj%tfng, 1o Loft.
Thus dhese %wnc,tim Camu be useds To vupsesemt av distudbamce
Jranelling- Jdru ene, disection, , we dhal amg, cortinusus amal

bounded, fumctioru & dhe. femu y= (et vit) Sepsesemts U

uane. rtsm:\:e!lﬂfna, er'ng, - axis withu o $peeds -

we) Fex, dhe in ctieny Xind, wave \elec Ly exg.
; Qiemey, QPP,Q,'QObiE,. ﬂb%; fé\iﬂm‘tl%%r ts. t‘d/

@) y= (Hx-3F)
y =Y (% =35
303

(met bewnded.)
\

s
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= % Jru +2¢ disactionu

(b) Y - Sirv (300, +6t)
Y= Sir 3(x+2%)
V=2 Jdru -o¢ disactieny

() Y= A Siru (K - wt)
Lé,: A siny K(C:C,*—%i)

\»F = 't%dlb‘-&-" 2 disuctioru

@) Y = % - Ut

Camnneslt be \mpﬂ&semte_dJ as a %urnctfe'm e% %(:g-v-t). Se Jts

mel QU LYaNE.

(b@umde.dd %Lrn) mmeams dhe % Ahould, met ot \ralue,

ck = Ao amy. g0

PD\FFERENTIHL. FoR™M OF A WAVE FUNQTIOE

ﬁi\-mé, Lentinueus eto @ beaumded,
Jhe cb%%@mroi, equatiemy

Y vy

AR

ot=
SUpU Semts @ uyanve
V%%‘Cdtim:
Y= % (x+ L)
Y- = & (x+vt)
o
2

By

x>

@_%,-:.
ot

Rl R “(m+vt) — @
= gl ®

eq).\cd:ih%, (D and, @

At>

= %” (acewt) —(D)

VE (et vt)

2.
Nl Ie
xR

N SoN
\

z%umlj'efm whichy Sats 5%ie,3

Y4
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Que) A dramsvesse Wave I8 supmesemted, bnd dhe.
Y =loSin (__&_:m— _S_l-_-t) . Findo
G 6
GRVIE
(1) occalowakiens
Uiy amplitude, & dhe pasticle =] ak £=2
(V) dime poweds ok posdicle oscillation,

@% dhe Pm«‘b’cle, ac=] ot =i
e% dhe, pasdiicle, o =1 at &=2,

(W) uyowe, veﬂecitld,

G G
=IOX%—K-§ &= %fmfg
2y - -tox® Sirn [ X 4 Xk
at2 E I SR
= -55¢ MmN (a2
2 Is
(1 O.rmpﬁitud& = |lomy
) T = B = 198
Xl
(V) d = o8 (X 4 s
g e
d = losin st (3¢ +&)
G
bt

~ So5
.

%mcti‘eﬂru
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(4 , N
Qued A stwing Js Wed b/ 2¢=0 amd 0= ® amd e distusba,—

Mnce Ppspa%qtem Js HSiny ({LE) . Finds wsane equatieny ushemu
\rf!lec.\"tg, JS Bm/g (+v& x dsiec,‘tim)
4Sin, (5%3

o

§ 4 —> 5Em/s

Y = H&in (%._ (&~ z:-s_))

NOTE ¢ %(\t-dco) Sapsg serils tremy (1)

but /;h%teﬁt Jno W%Q?m& G%% |}
% (+ o) vupseSents %wnctf@m ok k(&) “but
&pu%ted_, dru past.

Quad Repeat dhe Prvious que.

s
|
R

=1, .5'Ces(3-t-\-%—) és Bhe distusbamee,
U=15 Ces (3 (ct-@;l_))+%)

Y = 5o (3;—_339 +3)
< B

Quy) Cemsidess @ Ating. bius =0 ‘& X=d ok Lheuwm,. The

ncidemt” d-’-s-tUJ’(b(lmC& ot Pt 0 Js 1'
’ . very b i .
velecity. ot dnis dnstamt s w/mg. Frnal ¢ 9c= ASinwt. The

(i) The €Y of dncidemt Wwave. ot Fmexald ¢

(" The, incident distuxbamee, at peint P at a, gemerol Eime.

(i) Suppese, ak peint P, Inesw Js q, -xa%&e,ctim Wwitheut phase. cham
Find, dhe eqlv e} dhe oefRected, wane asswming, Aasme, velocit

(iv) Find_ dhe wesultamt wane, e%a:bem_, I

d
g_.

0 =y
A= do >
~ S06 Y

\
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(M Yo = ASirv ((D(:I.-%»
Yo = ASiny (wt-Kx)
(N i A sir (wt - KL) (@ x=d4.)

(ifh) Yse = A Sirv (w (‘I- _'U\C:.’J:;bz : KJ&D

Yso = A Sirv (wt+Kx -2KL)

¥ Meer = di T Yro
= 2A Siru (Wt~ K&) (b (K +K L)
= 2A Sinv (WE-KL Con (K (5¢-0))

[SIMPLE  HARMONIC WAVE
ﬂ"rué, ugone, e% dhe, %e‘m
Y= ASin (K +wt+d)
Y= ACes (K + (ot tP)
| supreserds au Simple, Aasmemic Lyane.. Hewe, ‘o’ 38 amaulasy
; %e@quemcg, @% e woane . (K ds calleds (ane. puqugcmcm; Comst.,
A gs called. armpﬁd:ude e‘% Wwe and ¢ ds called, phase, Comst.
We. Aone, Beoru dhat Wﬂed:é’ ok Suchy @ ware Jg W+ The,
Wt JS danvelling - de de Sight Jf Coefhiciemts o ¢ amdb &
hove  oppesih. gighy amd. it s \i}tﬂNeﬂ_Q_jl‘Lg/ 1o e &g gf they

Aave. Sarme. sigru-

IKx toot +¢ Js called phase e dhe Wone, amds dhaise
differemce Js called, Phase dj.%%@imce.@%
[TIME PERIOD OF A WAVE
The, minimuwm, dime, Jrilesiral, oL ushichs dhe, p/hm Qu
Jivemu pasdicle Chamges by 25t s Called, dime, pedods of the, wane
det &mj/ dhe, wsane. §s 8= QSFm(Ka::.-—(ot-l—qJ)
phose ot dirme I
b, = (K:c,-cgt+¢))
; pPhase’ ak dime. (L+T)
~ .@a = (Kx -t (¢-+T)+¢)

3

Y4
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e

btj de%irdﬁme%"r
lﬁl“ﬁal = 25T
WT = 23U

T =2n
o

3t s alse dhe, aminimurm. Fime

wpeot Jts Cem%.%mbm

o%tem whichy pas»d:rc,le, Wil

Mirimum, Sepasaliony biuy Twe  peirts o Q givery, Jime.
)ham'na, s phate.  diffesaence, of 25U Js Called. u:mreﬁnmgtm.

|

|

|
: :
— | |
X, | |

=
Xz =20,+A
ASin (K -t +¢)
ﬁl = K:C-l‘wt'i—q)
§2.: Kx,&—(ot—kcb

‘§|—§a\_—.2m

Kl:}c,,—:x;a\ = 230
KA = RJt
A= 25
K

Mlemca;tm J8 alse- Tdhe distamce, b
advasnces Jdru 4 dime pesied..

L‘
RELATION B/u>® PHASE

DIFFERENCE @& PATH DIFFEREN

Y whichu dhe distusbamce,

AP = KOx = 2 Ax

A SN

A = 2% Ax B e I e A,
| : + L]
5 i /‘\ J;} U -‘.'i:.a\-/
p,habe, = pattu
: i gesarce.
308 S y
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! AL N\
Zansmz ADDITION OF .SIMPAE  HARMONIC é

WAYES TRAVELMING IN SAME DIRECTION
Y, = A, Sirv (K -wt +§)

Yo = Ag Siru (K ~tot +0,)

gi“i'léa = A Siny U/\:): -(o't*l—cp)
sheas A = [AZ+AZ+ 2R, A2Cs (dp-9)

Jomd = A, Sind, +928ir5d22
A, Ces, + Ap Con ¢y,

 [4ONGITWDINAL WAVES 3 -
Just QiRe Ivamsverse uyoves , %9% Qghgfci;ud_innﬂ, Wawes | we, Camryu
wsite, eqr. @% %eﬂm: |
Y = ASin (Kx- wt+¢)
Hese X guptasents dhe Ceetdimate, e%{the, MeAmy Pesitienn
dne pasticle amd. S ppLSentS ghe dJ'SPlaLemernt e% the. ameamy
pesitieny e} dne. pasticle..

-

|
|

)
J

—
X

" 2 CONDITION FoR. CONSTRUCTINE i __<_

INTERFERENCE o©OF SOUND
i Fero Comsbuictive. Infescfeconce. , Ihe phase diffesamce, bys twe

. goumds must be. 2 nu It
} This Cetssponds 3o dhe -Po:thJ dj%%e}gmmce_ @% LN -

oy

— — — -

N _W

- AP =2nr3T

- /2/.)2:' A Z"ﬂ.}ﬁf

. A

- LAL =My A\

: e afe v
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> | | "
| CONDITION FoR DESTRUCTINE é

INTERFERENCE OF SOUND _
The, phase. diffeance sheuld be odd rmuliple. of . Thus

cosuspends B pattu diffesamce of edd multiple ef Az

AE = (2m+i)3T

—a—‘it“— AX, = (2rut!) U

A% = (2m+1)A
2,

QUL Sournd. esitescs a, bramched, pi ' ;
pe do bifuwscate ot peint

aleng. dwe paths de $wCembine, ok Peirt i \p&ma,; "

ngjdmrp i peirt P. Find. dhe, es of
@ Zoud. seumd. Js pusduceds ot peint P.
Lii)m s Silince. ok peint P P
(ity Whdal de yew InR. will happery af |, if @, Mixtung,

No»eﬂarn%ths Js semit ot @. F v G% ¥ el
(V) The. minimwm value e R e Gy & (iiy

() SR -2R. = mA

R = mA
ik AN

(”) R -2R = (2%+|)_A_ — .®_> P
2.
R = (2rH) &
(;L-2) 2

Un )
Fow Comstauuctive,

e,
= We2IR-

3

These %t&%emcies ushich, WL be. giverny b
) ig) above < P
be. beasted, do dne mmaximurm. d g & Wik,

“w_Sln

Y4
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- Quo) Twer SpeaRens emit memechuematic Seund of u:m:eﬂqm%tm

\

@'mﬁmﬂﬂ,, %e‘u destawctive Jntex%emmce,, Y
A= (SL-2)R
'fb-i"/a

Lﬁowdomaths given bud dne. obeve eqt will be cut 3B dhe cmax™
Se, Ihe. cvexall effect will, be belweny dnem.

Qued Find dhe. values e% X Jeto whichy me Ssumndu s eand..

]
1 S
A, SpeakeC —taw
'mﬂ QuincRe’s tube

R0A -2 = (2ru+)A
2

¢ = 20A- (2-'1’11-1)%

2

L = HOASCMA=A = BGA=D X
4 H

XL = 3BA-2amM+A  _ (2am+1)
Y H -

A while OJPQSG"Q_: OMNONVES Qﬂsng X-0Xis |, Findy
(1) Tetal one. e% omaximas
(i) Tetal me. @% munIMas em - axis
(i) Aise §inds dne measwst aninima

+ <E <R

loA

"’<E’ < ~

: by geem.elmzl, W Cam %R that mhox. pessible pathy diffesamce
48 10A which “Cetespends de peint © Jtself amd. rinirum,

3l

Y4
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Pesab\e, patiu dJ%%emmce, s O wshichy (toes pends 18 \m{l,mtﬂ,.

I we exclude dnese psinds , ux. Will get "maximas cw@_spgnd;na
do pathy diffesamce ok A, BA,FA- oo AA  (Tetal =3)
Sienikasdy

we. il %et mINinNas as

FHA 5 BEA FTEA o o 2 DARA (tetal. —I0)

Ferw mearest maximau - Ax, = gA
Few meanest minima, A~ = q.5 A

/J:rﬁ+ (I0AY- - =__'§_A

@r@ﬁ Heus- aﬂomg, detal. Mirimas amd amaximas widl be, dhesg. Qﬂ,@r‘ng
e, Ciscumfesumnce. 7

Maximas, = 1A, 2A, 3A - --- 50A

2. Totall, maximas = 4qx 4y +2+2 = 200
Fero @ q/uqdmrwt,

Mirimas = O:'5A ,1PBA, . - - H9-5A

~ s Tetall mirdmas = 5ox4 =200

Quo) Find dhe places whese, dhe. will be Aﬂmg, Aignal &
wshexe, Js u:eoRSi%noi-

4
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N
= -+ * | 41
RS y RN 95 B
~. ® places widl %e,t FJ'ULB'ﬂ% srgn,QIL S
2.A Sin® = (2’17'?‘)_%_ o0& 20
Sin® = (2m+1) /\I
Li -—‘—,2"_ -4 _i
Sing =41 &3
BN S

S Bplaces will geb weoR  Sigmal.
; il L—z
\FEAOCITY OF A TRANSVERSE WWAVE

ON A STRETCHED ELASTIC STRING

%‘_m-rn?_. """ W (femgeound.)
R e Rg 3
o g
: : (%cs'm Fasmne, ka%mnm le.
M= mass | umit ,(ang% ane Hump, - \i% veﬂocitg,ci‘,s EE?Q

AT Sin{Q)) = 4 RO \»* veloc it stain
m(?) ¥ _’R{b ¢ % &
mass  cembrdperal < : K,z
ace P & | X
Rs O Jjs Ve rnald, \\,-Qé_-

T To = MR O
R

Qued The, bleck. Js aive:m o Amall, distustbamce,. Findy dhe dirme
afteso whidhy Jt Wil sweach, dhe dep.

Te Mg + 20Mg.
ﬁ \"=J Al Heg L
. A /o e L
Vs Ig,(aﬁac) =
; - | ;
B~ N lfj
\.ﬁ SI3 ’ I ¥4
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g d

Jds dhe posutfde, \ﬂzﬂec‘itg,

L pjdx, By

e ( ai:>

e (n[ (x> + (dLé)a = d:c)

= Tdee LE“( )J/a )

Wave with Amall Slepes,
¥ B4 ccn
20X

dPE = Tdx [/+ L @g{)a"ﬂ

dh 5
¥ e JgTd:n (ag,

]

I

e Fia \’“a(—ii‘é’fdoc
%

dE = dKE +dPE

dE = Luda U

v (3]

Gl

b S

Y4
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[ 4 : N\
LE.NEchY PER. UNIT J4dENGTH ]

(emesgy-) € = 9dE = 1 G

QergErv dx &

ENERGY DENSITY
emesgy demsitnaL = €pdx ( eNeGy pesc )
A doc e

umit yelumn
HOM Df’

'S axs
: PAdx = 4dx  (mass ek element)
= A
"P A
E.D. = eg.dsc,
Adx,
& HG1 QPG'
s 21
P QPG

[PONER OF A WAV

Ene}(%%/ CuLssSiNg- dne, CuesSs- Sectiomy wone Pesu Umit
dime, Jds Caliled. p@we}gg @% A Wane.. e% P

Vel
Qm@t% C%SSTH%, Q Aectiene iny Jime, di
dE = e,Q‘ \kd
C\E = L.
z M vGi

e

[INTENSITY OF A WAVE |
Pousresy %SSing, pese Wwnik Cupss - sectivmall aswa §s Called,
dntemsi’cg, e% QU WONE,.
Mccthemoiiﬁaﬂﬂ%;

L=l .
A

by =15 ).
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L= YT
- A
L=l
: L PYG

| Que) Shews dnok anexage value, ef fumctions Cet20 oo SN0 u'S_la_-

% = [ Sevrdv
_\ (g \rqgl‘j(:_ge%) ‘[, (T = Tds Pem'edjcitél)

o Jumction " e
§ (]
B T- minirrwern  Volue, e% T Auchy dhak
5 FxtT) = R(x)

fc@z?e =ﬂ£ (1+c§sae),de

~ B8
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4 ﬁz
GRAPHICAL. MEANING OF ANERAGE i
| OF A FUNCTION

S Lo = =~ Npife om & Rogls e —> @ne such dhat asea,
belewr dhe. Une. Js equall
de dhe astas umdesw dhe

—PoC %.L\"thIGT)

cC—
RO
o o
£ %
| I
e
" B
0
:;} 8

-“‘lhe, me. ek Jimes o pastlicle.  execdtes i
writ dime, 38 Calbed, ots %’«ﬂ_cwemcg

Mathesmatically,
LS

W= 231%

E ENERGY , POWER. AND INTENSITY 1

OF A SINUSOIDAL WAVE
Siv &) Ces %\mc,tim A8l i’ﬂgﬁhe}u Rneuwry ab  Binusaidal

%um{:tjem~

y = ASin (Kxe - wt)
Gz (84 )?‘4- \7-2(_‘3—3 e
ot

Uakien, C\fc)es Jny

_a_é"__ = i~ g(OCQ'b (KI,-(_Ot)
ot

X,

G = HBCG’SE' (K:I. - Qﬂt) [Loa-p VEK?:]
] agzwz%a(b(m- wt) (\5“:.@
Ao S L _K“)

R 1l o

s
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G | 0 /N
2 AVERAGE & INSTANTANEOUS <
| POWSER. OF A SINUSOIDARL, WAVE

P= "lé AN G
Prst = A ARLS Ces™ (Koo~ t)
Pw%: __.M\J'Ha o
2
D
A

Linst = FPv A% u ma (K - wt)
Icw-g = iiP ¥ AW

Tong = 2 WP AP E (w0 = 23%)

K Srtemsity  JS disectly - propedienal 30 A* amd %?,

NOTE : fero 3he. dn Qe &%Thﬁewms uhese,
%aq,umc% B Soemes, ANRHAGR) I,ntgmatg,
ds %’weﬁu
X=X, +Xo+24dI, T Covd
(s ToLh)
¢ Js phase diff.

(_9t ) Gru L Cesdairu infinite, )?>’reun , dhe Psuwesy  Aupph
dne ostillolero ds PWFHM f'TﬂUCl'U m% $Qq uisad. PP ed bﬂ/

deuble, JhicRness (sadivs), cleu.bleJ Temsion, wese Lu:.e.cb
a, deubled, Qrmphtude, & deubled %«D.%Uﬁ(‘.td

B_ (4 (LY (2R (20)
" Lo = GeERiE
I ‘/E,‘M 5 gl = o s
Ly
: 4 1z
_ 4 = HM
i L

- ( 0 axQAl 0% 035 section becomes ¢ :omes)
MASS beCemMes Y imes

;?LQ 1L
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S

we) Two Jdemticall stings Cmou:! Jderiticall peuess (awg).
@'Tﬁ)ejm Jemsiems quo JruT Ihe. watie’ 112 amnd %m.cipemcie%
ang. oru dhe. &akier 201 . what ds dhe &atie” ok dneizC amplitudes
%
(BQ—‘; g ?F/""f/\ra“gg— = ,Ex-‘q-
_/4(\7'1 wlz?(ap’.
o ~‘—>"2'
Ap (&l‘a

Q|'_Pja= iR

[ AVERAGE ENERGY PER UNIT LENGITH

w-) A Cestairy Ainuseidals Wone, Jg qivery b ” :

< Lo . o 9 4 4= A Sin (K - eot).
(Y x=0 IO =3\

(Y =0 I9 = A akt =0

8
0 E = '3/4 G x 3A
o _'i/uﬁaco'zx&\

E = 3A 4A%R
3

(iy dE = L yGi.dx
A/BE.
% i o (2A% P Ces? (Kx))d (£=0)
0 5 Alg
E o= MB coaf <1+Ceﬂa(2“\x))dx,
2
(@)
E = Jiug"’toz J: X+ Sirv (2Kx) )18
2K
E= Lyna2e? [ A Siny( KA
2 & —m%%“—))
| {K:_E_S,L_§
e E‘Mﬂawz A £
A Y5
319
\ y
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’
@ NOTE: (1 Eneyy. Jo dndepemndenit of dime because
' kY if W doke, JNTRYLL ME. Sh s iaadiie
M e TR e% d;%%?}mmt ememaie.s.
P TNl
P«l \/q N
(i) Feto @b Wave, em, dhe &ting., bethu dhe. KE.
demsitld, amnd P.E. demsity Jds “mnaxmum, meas Jhe,
meam  Pesition ef dhe pascticle amd dt ¥ ominimusm
Meass W extuame position e% dhe, pasdicle.
“NpnoX V4 l
AKE dsmax™N/ | | f\
s B \
R
MnExI
L o BE A
Whemenes, oL Wane s Jdncidest upery Ay mediumny d:%%e st
demsit«j, y these. §s oy Beamsmittedy wawe, amdy o Mﬂ;k;,ted, wane, .
det Y be dhe. gncidemt wyane. amdu Yo be, dhe, &Q%Qa_g‘tﬁ,d,) wanre,
amd. Yy be dhe J&tﬂﬂ.‘lg"ﬂjtttd./ Wane, dhem. Aince, dned Js me-
bm_wna, ‘9’06 dhe, ,w;czma,, dhe, djsP,Qac.e:memt ok Qa%t o} The jeint
must be equal Jo dhe displacemert at dhe sight of dhe. [sint
S Wl cam Soy dhak ok Ine jeint,
Lt Y=Y
New dhe jeint cam be censideseds asa masstss pasticl
- A
Th@m%%, dhe %G"(,CQ.S %a@'m e Jwe sides of m)ng;nt MUt
be equal amd, gppesite . This camy happem, ool I slepe of gegt
Js ecvuo.o, de dhe 6|9P€_ e% ihe ouaht. %
Y+ Yo = %
. SR8
<

Y4
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(4 djsplac.efﬂﬁt_ﬁgw_ﬁ:ﬁﬂd&

8 W

A

1»23‘ Jmamsemitted. Wave,
Supexpesitie'm
awﬁsemcted, & inciderit wane,
Cafculation
/\\//—\ L
5 -

Yi = ACes (cot-Kx)
Yoo = Ag,Ces (cot+ Ko + P,
Ye = A Ges (ot - K, + )
K@% em%%_gted, Wane Js Hame becawse dt d8 Jru Ihe, Larme,

W e} all dhe dThewd. Wanes Jds same, becayse, emn
Wane depemds O the, Aoukce,. %&CVJ K G%QJ

0 =0
Ol LT3 =9 always
Jt ds Bwe, dhot o wt =0 , Wt =

JL_
@ wt =0 5
ﬂ—}—ﬂ%ce%% o th% (d)t) —@
@wt = 3
% -H%Sim(}:ﬁu ="Qt3if‘u Cqbt) ,__,@
@x=0
Yt Yo = 4!

AR, Siru (ot -Kx) — Ay, K Siru (Wt+ Ko+ Og,)
= ALK Sin (wt-K’m+qbt)
@ wt =0
= A K Siru(f{lgu = AL K'sin (dy) -3
@ wt =
AK - Ag, K Cssd,, = Ay K'Cen(hy) — (@)

32\
\

as ue Cam fmqgfne

W
C% N I o = Ta (densien

mediumy amd  §ts veﬂecitg, Wil ermairy Aamme, bk \reﬁ.ecitg, of tua-

S

Y4
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3

‘ N
S@ang, dhe 4 eql, we %efc
HF-U: A ( \}—2_\?.1

Vo +\
Q.t = A 2.*9_)
Vo +V;
=0
dy =0
WO g = D amd v = O
K' K
—> S N S e Cod Say
Qp_uz \’I"\f?_ A
e i S =30
e » P,
opecial Cages
1) Medium, dGQS het Chamnqe, :
M =N i

Hesg, Wwe Cams cleahﬂxd, AR dhak dhewe. will be, me saflacted, wave, .

2) vfrwf; QoG- e demsesy omediumn, 38 anase emediurm -

2 7 \?'1 |
e swflucted. wave, ds Jdro e Bame phase as jry he. incidemt
LSO«

39) Wﬂt:, caeing,_%sm Hawu mMediumn, 38 demSesy cmediunm, s
‘ 2 \3'2_

- Hewg, dhe, m%eutedJ wane, Js JL%"ﬁ.%tGdJ %ﬂmdhe dncidemt wane,.
*IRGQction, ot ay dugid, bm%_(eg— © demsity) :

HQ}@_? dhes o8 M d}@mSmttﬁdJ Wanes F}.t=0) amd L”ﬁﬂg@_ tedy
Lyane, §S U &w%tﬂd; %Q@‘rm dhe. JnCidemit gzouue amdy /me'c:ﬁ
dhe, Aarme, amplitude.. &
51 Refloctions at as e emnd, :
Vo = exbumely. fange, (=)
A, = A

RN

Y4
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1) § Ne puﬂ.se,

5 —
] J\ FPulse, s givery

3) Rulse, swaches
de dhe, Ls-u'nfa,
L") &Gn% %_qj;s L_LPﬂl%tedJ

because dhe pasdicles
Wil taRer dhe Corfigusuation
o dhe pasdicle, whichy axg, PHATOUS Fg Jt.

o . Hing. Bdes de take,
back Jts )’ohCLPe_. . lTh.US
Gﬂ'hg, Cemes deuwsm. .

Hesa,, 3ing Aas met come. dewn due dg : :
‘massess e«gjng. Fowity. as gt ys @

demt pulse, CLSSuﬂT\irig_‘

étgpﬁ,: Qupexpede, the uncidemt pulse, withy dhe pulse, ¢ :
| 9g+e7ufu Jmaﬁa werdd. Te gfz,t ane Ahape, O%P/E)tgfj,h ngg/
%EJ'DE'}LO.Q, dime. & Y-

Y A [\ ettt

. ;
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Qusd SRetchy It Ahape, & Ine. Sep ok

(iy .= 28 yUhyd= 258 , i) & =38 , (V) £ =358
(M) &= 4S
‘ C 2umn
1Crmn &g}
(N =25 N‘
1w~

Ne Superu mpe'oe,

(hg=285 j=2 , =

1 N® pulse.
Jds dhowg
2) _/\ Pulse. Js
%Averm
33y
\ s
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Fulse. wwaches
%) o dIne. emd.

As 3he end Js %‘xed;
4 ut pulls Jhe wepe &

dt Wi Ceme deusry
but will Aane omax. KE & PE =0

As K.E. was mnax.  the emd,

59 \_/ widl Pubh dt & Kt: il
CthgQ Jride P.E.

@gp_ﬂﬂ TaRe, The. image. e%:the. incidest pulse abeul he %‘xed
peir Jdru dhe dmage. wetdd.
L Step2) § pese; IR dncidemt pulse with dhe uise Cemin %m
| qu%:P wodds Je %et cﬂwepfaho-fb& e% &Uuﬁg ‘ 3’ dime..
(S}un-) SRetchs he Lhape, e% e pulse at

() t= 29 (i t=258% (i) &= 3s () E=4s

(V) =358

'—a 'Cm/s
20m)

Mem  icm

uncidersit
ARetchy

(h & =2s

o ,
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(ih& =258 d= +2
$1=0
/\ i’:\f-‘--‘
""\ !
(i) £ =38

4o

O
F—.
@+

o

(i) & =Yg

(W) & =358

?-STHTI ONARY NH\I'ES‘:

Whery Jwe wWares ef equal asmplitude, amd ey, dscanellin
dru eppetite disgctions Supe PesL, Ltalien rFaneS QR egj
Feto Qq: ConSidess dhe dwse wanes ey ay 5+€u'r}c3, givem bbl”
! e A Siry (K- cot)
%Z = A Siry (KI, +-(.L'Jt)

Supespese , Therw dhe, YeSultamt displacument s givern bg/
3T 4.9
= 2A Sinu(Kx) (o (eot)
We, Comy sbseswe, Fhat Joro N peirtts (shewe,  Sin, (Kx) =0

Pasdicle Wikl mst meve at all sk spect i
; pRCUIVR #
- ¥ ff% dimre. . Suchy 5

y Xhe,

S26

\

stakioma

(

Y4
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Riry (Kx) =0
Kt = ML
X2 MA A A A
N

NOTE * 1) Few Stakion Kanes dhexe Ccam, be @ phase
diffgramce. b/uy Jwe  WOnES.
Y, = ASiru (Ke+wt) and Y, = ASir (l/\x;cot-t%_)

Y= 2ASIn (K:x:,+ %_) Cgb(u;t - _%L_)

2 We, Sep. Ihal mede 3o mede. distamce. 4s Ay

3)We alse se L Codairu ports whese, Siny (Kx) =1,
wilh, esciglake with Loxgest pessible, amplitude (2/). Such
peirks awe. Colled amit-tedes.
Feso asrid-nedes,
Siru (KDC) =1
Ko = (2@-\-1\%

A

X = (an-H)f\_
Bx A
( g7 —%"* —f,—)

4) Enesu% Jds met Duamsperded aleng, dne stuing. 3o dhe. g4 Kt

et? Je .drhe, Qa%t beCauae emekgtd Cam met %Qg.ov past Ihe megioﬁ.

psints drv dhe, Jstﬂdn%/ whichy asts pesomanesitly . ot sest.
Distamnce, by AMyY. e SuccesSie aritinedes J8 A/s Grnd

Jhot by amy_ mede amd dhe measust Artinede. is A/q'a

2AT

X , S ot N ).
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(4 v A S
. 2—— NATURAY, FREQUENCIES & RESONANCE HA '

Thesw. exists cesdainy fraquemcies ok whidu i dhe enegy Supplied
Jo dne systemy, dne Systerms beging 46 ©Oscillate. witry Zq.wae_,
| annP,Q[tud&S . These %&%uemc,ies asg Called dne matusal, %«-R.C]/mecies
"~ & Jhe Swsemamce  fuguemcies ef dhe Systesmy.

W T o Ry T e G - =y b S | z P T = - =]

q
— o

~  Resemamce.: Dﬁu'\rih?r am escillodro as @ Chaxactesystic e Matwal
- emcy. dhat gives ~maxirnusmy em Iscamns
. %a-.erm dhmﬁn%%’&@mce Jde dhe OSQiQﬂ.diB’U%%/ 5%@1,
SINGLE 400P (GUITRR STRING)

A

& .
; <
=
2%,
5 R
A

Faom dhis , we cam. eanify, umdescstarnd, dh Guitas :
Seumnd.  sheillese , Jf- g o e

(i) Xemsierv Js inCagased
(i) @saiuatfng/ ﬁmg‘ch JS decsuased..
(i'h USing - 0. Fhinnese \St%'ng, (A will decswase)

DOUBLE 400P OscuuATIoN

A A

W ADR : s
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i 8

The, | i aat fraquency - Jorc whichu $wsenamce, Js cbsesweds Js

Called, dne %tmdamemtni %‘«Q.qpemc&d, O%tth& System.
Fero  Stiing %‘xed, ot bethy ends

5 d 'tQ_Q_, ' :i_.
: ikl s Tl TR
: D e o A

- The, &ate, e% dhe %im %‘J&VJW% 18 dhe %umdmmerriQQJ
%qo_qpmcuér Js colleds Masmemic. me. e»% that %‘taqpemc.g
%mdammtoi %mqpmcg, = B50Hz
280 Hz — 5™ pasemenic Ne.

T

. 4% ol e matuwal emnCies e% O System ane. asxamaed
Jru ascemding. exdesc amd. mumbesed, be%fnm'n%/ u}'rﬂby_ue, dhemu

dhe. matunal” me. Cesxespeonding. de ea '
oy Sl .P 9 che %&;Lcwemc% JS called

Fot eca - 9% o Sstuing %‘xed at beth emds fas matusal
%u@qpmc S0 Hz , dhem. 250 Hz wWill be called
LY oesteone M.

20, 100, 250, 200,250 ~~ ~~~-
Oy % 572y B 9 H o me e

39

\ Y4
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NOTE: Fero staing fixeds at bethu emd, u Cam see. dhat f§

oo me. JS 4 Less dham, dhe. Aaxmenic,
M urMbRH .

Qgg)"rwe wisgs ef dderticalh diamneresy , demsieny , U ase gssamged.
oL twe ASenemetexs. Find, dhe oaahe»e% theis. Eamgths 2.2
Jf 5" onesteme %M.qpemc,g, df fiust Atuing. Js Same, as 3
AasmMenuc %?&q})efm% G% dhe. gecemndy /‘b’r%n%.

oF = B
R Ry
.EL;'_ = 2
4z T
Senemet.
. o osciflase Ugem U cham dhe Qnmg-i-b ok

oS CU'""J% TC Ty

— Temsion QdAus'thmt
STATIONARY WAVES IN A WIRE FIXED AT

ONE END , FREE AT THE OTHER

FUNDAMENTRL. MODE

A = A, = N

4 H%,
<—Jd— A

- % o L ‘\

. S T Ruas emd.

. 25 ovestene

A A

it 3 L S emnds

- A

. d= 3A = 3v

H 4%,
. 330 y
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[ N
3= 3¢
Ndo
2" Qvestene,
A
R R0 ed
< ,-J N
. b= 5% - Sv
4 4%a
. fnb
- e vy

’gfn = (2m+1)V
Hd

NOTE : m Js dhe gnvesteme me. amnd (2m+1) ds dhe. Aassmenmic.
Mmurrbese.

Que) 3%9g yescteme, ck mSUunca/ fixed ok one end ds Lame as etV
ovedene & a Stund. fixed " at bethy ends. What us dhe scatier ef-
Jneisy Qumg-ths §f dhe, dJemsien, jru dhe %msb 5”””3 8 4 gimes
dhot of dhe Secomds amnd A Js Sarme.

Fxav | I
Hdoy ek

i = 4

a—

&2 %

Q ) Find dhe p@m&%mbl% volues Jermnsieru whichy , we r/m
be able I8 dermenstuate, o meat G\E&Semamca%e‘u cual/

" %F N Y= 20Hz
| Q=lom
M= lOOﬂ/m ﬁ
.

T= 448y
mMe
* T = H XI00 % Ho¢/ = 16000
| n2 &

~ [ |
. s
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T = 16000N, 4000, - - — -

Qu) & %um, eliru kg Soumnds a, mete, A (4HOHZ), ushexw
sheuld ene puL gne's nges, 8608 U8 seund a. mete. C ( 528H2z),
Jof dhe ,Qemgtru e% e )5+¢u'n8, Js Bocm.

.| R = e T

~ Hdj

i SER &

' HHO: & ke

B 52% da

: dc = Y40 x S0 = 4iGem

| 528

) N

NOTE : Jru all ™wsicall dnskawmemnts one Jeop b
- ds fererned amd dhey. asw Cases Askan P
0N fixed, ot betru ends. - % 8

Knob |
N As dhe, var‘rgﬂb e‘g G&Mng/ Atdin i

= © changes, Jumdarmenital. Jeuguemncy. %_;ucmges,

- Ty =T T

 Quo) Fird Jhe amax. uanelungthy uwhicku dhexa. Js a destuuctive,
‘ Jht@-(%QHOMCb al the mejv@g%%

—~

Densew medium

- A

= Crnikbesc A1 f—— > Receivese
Fer, destrwctive

» Ax = mMA

& (P difffesience )

;i 2 B +d2-2d = MA

Arrax = & (1\[%?‘4—(:1,2‘ -CL)

9 332 p.
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3

NOTE: Because o e st Shift drv eme of dhe dntes—
%aw'ng Wanes, dhe, cenditieTy fe'o mnaximay amd [
ruMmoy Qe Jntmchqmaed,.

L

) {SEiouTY oF A loNGrmubNAL WASE <

Censidess au Q_mdm_. ek matukal, ThicRness dx dru oo pPipe, as gheusmy

sru dhe fig. def excess presswa of the faesw ol dhe. matwrals

Cestudirate, o¢ be B amd Ihat af ok (t+dx) be R+dR,. Fusdhesy

fot 4. be e displacermemt at oC arnd, (Yrdy) be IaL ak (a+dx).

Nauyr Qppﬁain?r Newten'’s secend Caw- I8 this IhicRness o iz,

RS - (R +dR)S = Psgx. 3
2
A \P_ﬁjf 3 ok Qo
e at2
New e bulk meduwlus ef ANe aito s givem bH,_,
B= ~dP
(9%
v WS Case, dP= R
= Sdx
dv = Sdu.
dv _ Qy-

R T
Bz—'P&
(aiéx)
B=-B(5
i
_EB_E&_-:_B&

e X2

-®

Cempmdn% dhe abeve eqR with,

aag, = W 825!
333 ot 32

(8ds cusss -sectiomol

4
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| |
2| | ~
S (excess| |  R+dR
PASSUNL) ! l
p ) 4 !
» [ pre—ty :
o " dme—» d7dYy-(displacernemt)

Qua) Pugve Tnak fet odiabatic, precess , 8= VP
Py =g
NP + Y2V = InC
LdP+ X dv= O

P W
: (9P - yp
_ @\T/\r)
B=YP
= NP (Ro.w%oc’cims & C@TQPRLQ%S[%
P Jake, place, w‘ﬂ %Qst Se we.
ey Camu QSSUME, Yhaolk Ihewd.

Js mer eat Zoss, )

In sdids,
" [t [ |

-l i~
RELATION Blur PRESSURE WAVE

& DISPLACEMENT WAVE

4 = A S (Kx - wt)
R =-8 Y.
ch e
=-AKB Cos (K- wt)
R = BAK Siru (K:I_, - wt —ita_.)

LR See, Fnat pressuKe. LIane. fogs behind. dne. displacemnesst
Ware. by a phase o st

334

\ s
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Rinax = BAK
=L
afva
J:GN,% 3 Jé,f’\?-ﬂ W
" Quo) Using dhe. abeve wlas, Sheu dnak™ awesage Jritemsity_
Com olse be wruttemv G}o(r = Pghﬁox
2P

3

8- oP
(%)

QP = PP
B

fe:'-P'-PL
B

UR Cam sea dhot al au peirt whese pressuse §s max. g0 mine,
dhe dJSPQQQQImerﬁt i5 0, whea 3he digplacementt ¢S max. st mir,
dhe puessw Js O.

1

g

I
i
|
|

1
1
|
l

v \

| | l —

_|REAATION B/ PRESSURE , AMPLITUDE

& DISPLACEMENT AMPLITUDE

2
- R N% .2
Rt = BAK
2
Fla = %_max
B*K2
335

Get More Learning Materials Here : & m

Y4

@ www.studentbro.in



(4
epenmy end. beharxes Like. a ends becaws
pasticles Casru eas‘:bj, oscillate Jr f.a.mge amplitudes amd dhe
Clese, emnd. behane. “Like, a, %ixecb end, becavse, dhe pasdide. meas,
- dhe clesed, ends Cammet Mmeve.
% ﬂ
: (epem end ge )
) : PQ =0
= | disPlacerrnemb
5 ( Weuld be m™ax
_ - 7 =
= L = N
2 2%
& = LA
1 =\
%o =L (fumdamental faguency) [ oot foop]
Fo, E,QDOP'.
3 L= 2R
N =)
X %‘ = 2w
- A\J
X 336 y
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@% medes,

%= (2m+l)\g£ (ML J3 dhe svesdtene, Me.)

. Qu) A pitch pipe. of 10 ¢S exciteds using av Ciunnng FoR.
ck %«o_qpemc $30Hz . Nour wales, s gxadu peused, ~ urtis
dhe. p pe. Fem what  Lewels of Wates Weuld, Yeu Obseswe. swsemancy

3 = ('Eﬂ‘l-}l 336 s

. ~—3—X—3;6 \rsssTpr

N
d = (2m+1) Wates
Yy
5 b=l euv 3.m s
4 g
‘L L 4
Wates, 3 meto Lm
Qovel Y 4
Quo) A op pipes Aas a darmemtall Pequency. 230Kz .
—he, st @ve.m‘.aeﬂ ok @ Clesed, pipe has dhe /So?wpne, 4. eney-
Qs %\ms’c ovesdene, ef cUus pipe. How- J?.emca, J8 RoduPipe - Take,
= 330mM/g
Few iPe

K i b T

, 24

: d, = 4

- 33% ¥

Y4
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£

Feww Closed pipe
AR
He
L= 3 =

I

Sxl = 3m
GOR 8

Quo) The %mst ovextene %&qpemc, e%oJ Syegtcheds, AN
Qg Am ds 3zoHz. It 2% oyesdeme eSS Segme, equemc
ab dhe  15F guescteme, e%om Opemu pipe.- [Find, dhe Qamgtl-u e% OpesL

pipe i Ihe wﬁecittd,e% ware en dhe s%eu'ng, Js lesm/s . \)EQDQitH,,
e% seumds 48 330m/g-

330 = V-
du
L= lox ! = Lrn (Femoskﬁng)
330 o 2
Ferww epemu pipe,
BN
do L
th: \9- = 1.-m
330 X2 -2

> ._\:-"':' -~ C T '_-_,[,_
) \“;‘. =L ARl

P&octr‘mﬂﬂ%, dru pitchy pipes, dhe actual asinede, V8 met fetumed
at dhe eopervend bub ab o ev distamce, 03D away.

Thie distamce. Js added de dhe mgthv of dhe pitdru pipe. “fx;%caet dhe
fective  Langthy amd 45 Rnewrnu as  end Cetsw ction.
i = 0+3D (D s diasmetes. of dhe. pipe,)

| Qﬁ? Fumdasmemtal %ﬂﬁ{}/tﬂ'}c of o pitchy pipe £led, with, ©xygem
~ Js looHz. whal will be §ts Jumdasmesital %co,cv.iemcg th It
Was fifled Wity He ok H dimes “dne dempenaduse

= hi '
. Bre 7o
E %Oa . wideo
- -y
. %o P
> %He, \"HQ;

- 333

4
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i Considesv Jwe oscliations withy am enCieS W), & W,
| OUpRRpesing. emu ach, Bthew With, (o, being.” Alightly_ d t
4 & AT digson

%E = A Sin, (C.Oat)
We. Camu wiite, dhe Swsultamt egulldion as

ﬂ: Hl“l"g,a = 2A Siry (-O,;LOE)I_‘ C%(M>¢

Js O.

i

IR AT

These. %ﬂmphs e Aowmy solakive de each sthew.

«_ 3329

Hesg dhe swSultamt armplitude s 2A becawse, PhaR. diffexamce.,

Y4
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£ Whevy dhe Juwe FuaQueNCies Qs Supesupeseds ; uk. Seo. that we
et @ Seumnd  wWane, ef Vasjoble, AmMptude which, $waches s
Qoudest vole whemevesu dhe. Cesine, %umctfm Jeaches +! @ -1
(le dwice, Jru evtsu ngﬂ ok Cos %umc—tu'ern)-'l'}‘u's mMeRahs Jhe, me.
ek dimes we Aeraso dhe Loudest Aeumd, drua, SeCemnds WHL be,

)

dhe beat fpaquemncy.

Y 01:;9.01: LT (m'“w%l i W& Camu Cemsidesy Cen® =-|
TH L A% MNOXIMQ, becayse, dhewg

‘ Js afdmest s Phebabi,@"ﬂd,
g \)beat = | _ Wy et Sinu fume? weutd hane.

: 2. 25T -1 valve gt dnat dime,. Se
¢€ weuwld rmake, 41 ak Inal

Vbeo:t = Vl -\)2 dime. amdu dhug Cﬁ(ﬂ.o‘l'fn%,

e Maxima, |

NOTE? ushementsy b Tuming. xR, Js £eaded wsihy wsax
Jts %““PJ%CH“ decagases amd ushementsu q;;t_wmhg
R IS Filled, , JES %ﬁ«acwmc%, JnCaeases. |

T el .

@g)ﬁ l - %e‘& egs umRneusTy %,gqngm(‘_ maRes Sbeﬂtﬁ, s
N gecend, w‘ﬂ—% stamdaxd, %@«R e% AUy Hz%./uﬁ'ierm dne LLmQhGESTb
N ek 8 stightly. feadeds withv usawe, dhe beat %‘Lﬂﬁujmg,-

L decsnases . \Whak 0o d$he %w,q/.;emc,td/ ok umnRpowry R

351 (3u8+3 o 348 -3)

we Wwill choesse 351 because dhe d.‘%%}wnc,e_ sheuld, decswose,
Whemru we. Aave Loadedy dne, %em with, wax.

| Que) A pitchy pipe of %m d Fas a, beok emne wittu

- Juming R of Mgt:}c%r for 3f Ine p@jﬂpfpe%é Aeated,
gt 9o Jhat ence qacu‘rb dhe beagt emcy- JS . The
Jritial emp. 48 T, amd, “dhe th 9% dhe pitch, pipe. dsd
ando mdax, mass of dhe gas M “amd  dhe gas Js  dioctemic.

-~. Depelop am equation, Jde Sene inal. Jermp. Neglect  dhesumal,

_ emtol Mede Jo be;ng megliceal.

~ F+%=
) ' oL
3 - K = Vi

- S Bt 2t

double, Ihe, %Mlq).Jemcg, e% Cosine, %«unc.tfem. Thig %"d)_cv_)em(_% IS called.

S
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24\,( %) = YRTo s
ih) - [T -0
24 (%t %o) = [YRTE
M
divide, @ & @)
£t . ‘1‘5
o %_%o -ro
. 2
Te = Tb(%ﬁ‘%o)
% %o
‘NOTE” . Humamy eaxs Cammel derect beat
) e, dhamy FHz. TS iS dhe swasery,
© why we ave, taRery ,%li%htla, di T ¢w’s amg
met dswostically diffgunt ‘w’s
_j; IR S
LsherrL QU defecter, detects dhe. Zecend. emitted, bya ﬂ‘ﬂw’n%,.
ermittesu, ot 3f dhe detectew s Jtselle Meving dhass ot gemeral,
dhe %«uwemcg, o dhe. detected Acund Js differemit Rasm The,
%aq/uamcy, e% dhe. emmitteds Seumnd. TS Js Called, Depplasw effect.
Core 1!
Seusce J% fmew'ha, amds cbsesuwess I Stoch“encm%.
oooooooo&
Rk DETECTOR
SOURCE OBSERVER
CY-C) L)
. — g
. Censidesw a0 Seuwscce, mMewing . withy \reﬁecihj, a emittin%, cu
_ Seumd o %&qpmcﬂ f whichy rmeves  withy \reﬂec}ta, & welative de
- dne mediumy. e
e, Cam /%Tﬂdu dhe WQNQQQmSthJ 9% Seumds usin ,Z—_,Tmple, er)emd)‘fc.s
Considesw au Compe SSiomu saleased, at dhnis rme-fnem‘tjo%m
- One dime, peied, Jt weuld have deavelled, a distamce, (VT whige,
Sowce weuld, have Meved s distamce, (\<T) amd Wil be, at
e wege of &cﬁﬂﬁasin% aMnetheu Cempression . :
.. 34l i
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)

\

solotive, Jo dhe ecbsesnwesw amnd 3hwe Ihe I ns. e% CoMPULSSIENS

)

Thus dne wavelengthy of Seumnds Jru aisu witl be, 3
A= (V-V)T

9re @ne Secend., Ihe Compe.ssiomy WAL Meve. a, distamce V-
passing . dhe. obseswesw S givemy
4 ghem by

95 =M = -
A’ (V- Ve)T

~HED

J TR
FeRpency.
Simil , OF I0e Seusce wese Meving. auy Kuemy Obsesovesy
dt Cam be, &Lﬂ.ﬂdlﬂ-lj, shewm dhalC ¢ K :

e £

V+\g
C-E’ie‘—%‘ Q0000 O
—
&
SOURCE OBSERNER
O O N O O
= %/\
La [Nk
cgbacs
! s N RV
¥ =g (It

éiwﬁ?.oﬁﬂ.%, i dhe obsesweru UKL 'mwng, cm:-o_%, %O«am §®ux,ce_,

£ = 5=

Giemesal, Case.:
Rethy obseursu amnd §eusce, ase movin

96’:: Wt % >%

W g

&

“+&-"axe ds be, decided usi Cammem Semse.,.
ch{-rwsidem Jhe mstieny ok ene oL @ dime. If due do dts
metiery  Sepasation, S NGuasing. %—&wemc% must

342
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decagase, and u% Se_Po}Lojwem JS de,cﬂuaa%mg, %quuemcg,mst‘\
dNCuease,

Que) B Caso dxonelling. ot 33mjg Mead evu Fowosds a, full, Seumnds
Qs Srewm e% %ﬁ«ﬂ,%emcg, loooHz. Find Ie. beat %@&qpmc,% feasd

b%d‘hﬁ obseswes. Jru Ihe Cax, due de w%ﬂo_chmu foorn Ihe Al
G Vgeumd, = 330M/s

looHZ

g ;!

|

I

I

]

| A

Ww !
MAEALTNNENNS

9, ( % Js dhe, fagpenc whichu Seumnd,
¥ \7'> (fss httm%, dhe }Ull%‘d.hot Js emitted
%N’ & LMC)% %f CCU'U)

s (%” Js Uhe, i: ba, whichs Casu
; %beu‘.t = %” = % ;; G}Gféi\f)'mg/ dhe, Aeundy emitted
= @'+\7

el
- - a\}
s (v.&‘}-) %
Ll 2 X33 x 000

330~ 3%

%beo.t‘"-‘ 2000 Hz
9

: Quﬂ.) MUcseuranes emutted
w%&cte& Wanes
ameplame qivem dnat

Vieot = 990 HZ

- \F
A= 0dm @% 6—}

o= B logm/s

Q@ 3w, bedt against dhe
am agreplame . Findy dhe. spead ¢k dhe

%becﬂ:"‘ Vim
(%) = V()
£ ANICHBUSONE

- 343
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f e >
= § = - " 5 = C-i—-\?"
LY = ot Vilals) = (B8
inCidemt
&a%(’.p.cted,
C+\9--c,+\r
~ >Vm o \,beo,t-
C-\ e i
a2\ -
: ",c?"‘%‘ BT = N
Y =
\)! Ixx\
4
V= 990x 04 < uashys
e,
Que) A pe(;(,gmé{ﬁclénms dnol, he pexceived I swd sighal. de be,
eom, due epples, L .35 Jt possible..
] %&:mmmr APP_ @—%%% Jt possi
. fed T 600 m
-. J—
/\%geg_m- Soonm %_. q
. % = %f. ( \‘?'L"“\t::))
_ N (V. » \:eﬂec.ité,, of Aght)
' e G
Qe Apard. =
08 = 4+
See &,
1.
5
\?._
- Y
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(4 . S
Qug) B Case Appaoaching. o, c%ssmg/ ol 20mf5 Hounds o hewmy f

~  500Hz Whemu 80OmM oW dhe. Cuessing. N mam s
ftamding  6Om Quray Juemn dhe Cuessin

8’ v 1 sead. .What is
dhe %«nqpmc\d, Aheasd, by Jhe. mam ?

o 20m/s
w— gom— T

x
™

r ko < ©om
g« _||
€ V¥

TG
-~ %h = 500 300 3
- 330-16

%h = 500X 330
314

y $h= 525 43FHz

- DOPPLER EFFECT wWihemu dhe, \:eﬂec'.txé,
dS Cempanable de dhat ef Soumnd.
This Case, Js similasu 3o 3he obligue, meach, Case, A ewenesu
dhe. Pefa‘\trerm e% Ihe Sounce, Sheuld, be digeﬁru ot dhe. dime,

gmitting. amd Jhe, Positien, cf Ine cbsesues, sheuld be, j‘QRerrz_,e% k.
gime,  ef Aeasding.

&k Seusce e Bbseswes,

' equency. |ooHz 06 Shouwm . An, obsewew Js Lecated, 250m

oLy Jts fine. & Banel. Find- dhe obsesued., enc.
mh;ﬂ; mguﬁg@ dQ i%mest Jde dhe. obseswnes,. M CLJL'

LY \”’ - O'Bv'-t N
= T Ng=o08v S 1
| Y = |O00OHZ 250
' %
l ,0,-‘- 250m J.

- O

4 = fooo (\;f’_

O 64V

< %h = 1000 x100. . ¥
Oy36y”

B Eh T RIFFIRHz
\

s
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7 Quw) Sn Ihe pravieus questiem, whal will be 3he, distamce by S
. Ohe Seuxce, & IR obserwews Whem dhg obsesurd, Mmcﬁf
I Game, as e eitted fragquemcy.

2 \-
: B %(v-\ﬁg,c@a@ A _"icq)_&_,
— P = JCU T ’/
ke 250 V& //
J ond= M - ¥ - 5 7
5 q) Ns 0-8\ 4 ‘L ¥
Distasnce. of dosesuwes e seunce, = 250
S‘inq)
_50
= A A
B
:SOM

Dopplasw Bf8ect wshem, dhe, windy Js blewsing :
LWhery wind. Jds erusing/, we. Coury an\resuft ol dhe, velecities

(Sounce, amd Sbsesuwesu) sweldalive de dhe Spead wind amnd. Q‘PPQC‘K'
dhe depplue, effect a%b usual. b @%

© Que) Find dhe. obsesuved, %tucv.mmc,td

Vi = QMg ——>

5 amn /S
— B3y L elded P
. Seuxce, OoSeHAreIy
Gom/g 132my/g

%= % Xwiﬁur_)
Vsw=V w

= 500 [ 320+ 132
330 + G0

- Qu) A bemb blast Aappems ot o distamce £ ey am obsesuvesu
 whie dne winds Js blewi'ng, pexpendicldosy g Ihe Line jsing

Potseru de dhe blost side “as gnewn dn %‘9' Aftes, fows m:(a;hj
dime |, widl, 3he pexsem, heas, dhe blast

Sing = Nu (bg Toking gt Qs SUVESV)

; VBs boat pssblern,
: fw £ . 8
- \{890 . Ces0 :\]\3'?'- \/u}
\ 31{6 Y4
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Qua) In pravisus que- ol what peint erv AB Wil Ihe blast be, 3

heard’ Kast.
wuquiged disthe=_Q€wi \JQT 7
T e,
ime v&ﬂecﬂ'.'d, b

Qgg.) A pestseny Stamdi on, N Shed, Inuswsrs A Stere, Witk
\elecity U, ot am e of H5' L Is dIhe of The Hvesu .
Nftou “how mudu | dime will ghe 2ippleS “swach, Aus fat .
Vg, 8 Jhe veﬂocftt& cf Wvers & VU \veﬂoc.ita, K supphes.

Totgme, = 2USInG , R= usifo

g
Tauipple = R
A= VG
Tetal Jime, = 2using s UsSin, 20
g F AV Vg
Que) 9n, Pravicus que., dhe enC dhsl«suﬁna, stene Js
O-1HzZ. Widl dhe %ﬂﬂmeg, Withy whicdh,” sipples  “deucu dhe,

%eet be Same e% met ?
Yes, Jt will be Ine Aasme.

Q_Ui) Find dhe peih‘t% where Jhtem%'rtg, wifl be, rmox. & %«chuch
il be, Wm.amdqmclx- Sswee, "Us 38 be, puk en dhe peint.

B & vnax. Jrtemngit

E - "max. %«%\pemc,%,
F = omnin. %«o_cwm%

¥ % L—\'r\?_:vs_ées@)

Que) 8% dhe. wanes e‘u'camot;gja: %-ugm dhagd. Seunces Seumd,
Aaning equal amplitude, d /%'\QQ/JQPDQTQS 300, 3ol amnd
302 Hz seespectivedy, . Supespese, dhe me. ef beats heands

O pPeu Second widl be .

L) BN ' Y
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BCE faquencies e v AP, W's Wikl ollse be Jrv AR S
: A Sin, (W) + A Sirv (W+awt + ASin (w-awdt
= Asir (wt) + 2A Siru (wt). Ces (uwt)

A Sin (Wb . [ L+ 2 Ces (AWt

|

+5

NOTE : Fe'e @ givemu fendammemtal %’w_q/Jernc,% %,
2% J5 Called. uppesv ectane, of & amd g i
ds Calted, dhe Lowese octane, & %- |

A, %6, B, (ase 8'!\}@"))

P
S AB s as dine charge amds ch pe}uurrﬁt_&ngtruJS/\.we_}wve_,
o find elactuic Geld. ok P@inizméé’l, PM = =
) &

0= 0s Jame A
dx = a,secc0.de
3 = %8

dEtal = - dEG=»O ‘4 L

~ dE”  YgEceso
dE = Kdy/
Gb‘?...

O 3% J
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\

dE = KA Sef6.d8 Rk e S
a¥ Seete A
dEy = "K’\ Sin©.de
jdEx‘ 'K’* I.Sn@ de
=
OEx,= KA 2
ol (Cesot - ConP)
x o
jdE‘é = '&j‘c@be.de
S Ou_ﬁ
dEy = -KA_(Sincb + Sind)
oL
Pl 4
5 .
A
/\ %
VVO R
A
AR Js am Qe amd Chcm_ge, pese urnit fgm%tm Jo A
Find, elactric feld ot peirk O. OB =R
JdE = Kde °
t9(.:2'
=K ARdS . KAde 2
R¥ R . N
dEH = K Ad® Cene \/ S
5 R
7
2 dEy = ¢/2_ KAde.C@%e o
o Yy i
Ey= 2KA gind
| R 2
349 | )
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¢ - . T ) ..
Que? 7
B
e o= Qaee==> | OL
-® wied 2 1
a
e
) dEQS‘»LC‘_.: 2KA Gin,Y5° s
R
= 2K A dEU-i""Q’x us 5
o b de wisy
AElieg = KA (0-1)
Qs deu:imY
L (=90, B=0)
dEuﬁﬂ&,\{= - KA (1) = -KA
Q QU ~  A2KA
au
dE, .. e =
Wil KA (’%;) = KQA’.} (b=®, w=) : s 20
. kA K
=5 ETOJ[;O.QJ = _{_Kl’\ s NV
- 4
L ELECTRIC FIELD DUE To A LINE ‘K
(POINT IS ON THE LINE)
< .
i ldﬂ o - “0:,'— - _—"—‘P A= p@in:t_ﬂhoj%e_’
4 iy ¥
dE = KAdx>
o 0
b
[de = "[Kka.ox
o X&
= - s
KA(b L
E &+kA L -] |
L A
~ SO
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|

1

‘ fetrs = >

3 ¢

|

l

J |

Quo) Plet dhe E-o¢ quaphy feto charges § amd, - 4§ placeds at v
distamnce, ou-

AP :

B |

|

/\I |

- . <5 o)

|

|

2 L |
~

\
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L4 P | -
i ELECTRIC POTENTIAL. ENERGY N

The megative of dne WesR dene by dhe, lectric Sield ds callled.
efectsdc, Petemtial.

e‘da'um

dWe = K (§% Vax, = -dv
: o s
o 2 " (A\r_. F.da)

Jdu,; = j—KQq/DC-d:L
(VI SU

W= U+ KQy

y Sv
- by Cenvemtion , Ue =0
r ]' W =KSq,
. GO

Fer, mene, thom, dwe peinkt Pmd:ic\&%,
ey ZKQ‘C],'I doRe, Y paltu ENCR, USH
at{_j ( Sigry ~cemvRmtieTy n%>
Qua) 4 peirit c.mkn(.]ees sk equal, nitude. ‘g’ Juwe pesitive, &1 we
Megakive fane oL Sepaxationy ‘@’ batwewny, Jhem. What us
Ihe Pstem‘t‘taﬂJ emegy ok system.

CV
R Tetal paixs = Yo = ¢
3 & T Tetsahedsal,
W= -2
i —ﬂz_—m

b

NOTE: uheru dne Ce’n%i?ﬁmtim cf Ihe
Systern, Jo chamnged. amdy Uj cmd. N
S ase, Jritial amd, final peteritial, emexgies,
dhem | :
WQx’tQaem‘t E U%_ Ui
WeQectsie, Feldd = Wi~ Vg
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e 1~
L EJECTRIC POTENTIAL ==

) B
Bt = Wext
AV = AU = —E_d_ﬂ_c
Y 9
=-(F_’).dm = -E.d%
Y
P = -‘E”.df’q

D:- Efectric, psteritiols s rnegcf.tjve ok dhe. WerR dene, b

. dh
electiic Sield, pew umit Chasge s

.\?¢
fov = T~3di‘3 @ P
Veo o) o _-—mﬁ;___'m
\?ﬂ:-lf_q/"i'\rcp

90
bbl Cem vemtiery, Np=0

= Kgy

Su

AV = - (Exdx+ Ey.dy+ E,dz)

B, = =8  Ey=~8F = E=-8¥
W oY Sz

> Quw) B helleur Aemisphese, Js givem withy chage, § em falf f
Ot ¥ 29 en dhe ethou halk . Finds petential ‘ot 3he. camtes.

= _>X
50k

ok’
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Fox = QK 3R _ [BQkK - d3QK
(2R)® 8RZ2 8R2
S, E’Px = = B
50

Que) The sing. Gmd e pasdicle eachu Cawwying . a,¢ Js
slenged. dﬂg.l/%"ﬂﬂ. 5P0Q6- Find, dhe SPQQ.d @% é;f;& Pasdicl ?ﬂ;%
it wills pass Frmevgh dhe Cemtne. a% dhe sung.

o §
e e
AZR )
Com = \9’? > 9]
p- pasdicle
ComE -
a(%mv.a)__@a = O+ K(-_ﬁa_>
R 2R
R = KQ®
2R
ot ol 1 O

S Q) The Situatiens ds Samme s dnu dne pranicus Cate bk dhis
o §ime distamce by dhemn s < <R . Colculate dhe Ime, pesied.

995 oscidlatien.
m
%x_fg -8
- e
F = 'QEK (22¢)
(R)?
T = an |mR®
@3Ka
bkd enesgy methed,
v - Kga . = Qonst.
J R+ 42
djﬁifbemntfaj:e, e
354
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QuTwoe pastticles ase gwleased, dru space & Mas VQQSCI-JC% Ve S
asS Shewmu.
(@) Whot us dhe min. Seponchmb by Ine pasiticles du}dn% s
metien. S
SENCENNO
L - e
3 vl &
§ Lol %\’; N ”Pﬁ\ﬁ"’vr‘w‘a
Vo = \}’l-\E
. but 1 = -\ (fero Mirne Sepascation)
V, = \)é = \
i
ComE | 2 2
— O™ = +RE® 4 Lo
e ) |
x
TS L v . K
Bk T
f = 4KG®
NV &
(b) Find dhe. welocities e% 1.amd 2.
s dhe, MNeTHentwm Js dewakds, s-daht dhe. cerstag, .S% mMass
wifl, cortinue de mMeve dewands &u‘%ht Wy o/
; | e v i
- %lﬂﬁuq-é i_s____,!‘é_—_‘\:ln‘ —-—}1__ - "
i drx]tioﬂﬂ.! . fcan
& by, Com
¢ e VNG
2
= =v+No =0
2
s \}é‘_ - \?"‘1"_\_’:0 = \7‘6
)i A
x=0
ﬁ QLQ-) Flﬂd.! JA de’ 3—];5 Qo &un%
=P
] Edoc = -dv
-~ 355
V)

cuonrere €9
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No
-dv = -\;o+ \Icp q

Yo =, - - - --x

Quod Find dhe Iime pesied. e% dhe. pasiticle.

Ha 1[__ : +q/l J G,I
A .o
F= 48q

i LY 2.
& (@)
e H%K@mx)'a- S (L -xj®
F = Qq/KCt/[<,_ OL) l-3x>J

X Ka} R [%{J

52 T = a,j'(, aagleH
AJ 81 Kg 9,
DE@UIPOTENTIHJ\. SURFFIC!EE

Def: These. Swdaces whidy have all peints ab the Aamne,
psterdiol.
KThew Js me electse, field Tamgemtial Jo equipgtemtial
Auwdlce: 3 meams amy. pessite, field Camy be mMervmal atit.

Qﬁl) { + } R ¢
- A B L. D X
AV 2V 3\r YNr
2m —4—2mM—=>4—2m—

e

_8£ = 1. = Cconst.
Sx &
E

__%q;m

B = Jed+E2+ES
as we domit Ronswr abeut Ey ¥ Eg,

Ihsgoe, g

\_=s£ e Y
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LN

\_=2=a

o oN lov- 20\
\ 120 120
=0 5 %= =2
5 2
& -
-~ > o

R=10x2 <« 20 - fort
= = ?@d:em

Q) Find, ermunimusm \reQOCH‘-\d/ Se ol dhe pasticle. waachesR.
HQ '(_am__g:n__;"o

. ; ——
A < e R"‘Efa
-9 !
Lot
2 A49Rxy - Qg xUKa - Ugq,xzk - Qq, x 3K
ou 3 D R

1 2 _
2 Vo = 52 Q9K _18QqK

g (loH§q, - 54Qq,)K

a.m
i R K50 Qq,K
oo
ML= ’SOQEK
A3a.m™
RLECTRIC FIELD ‘:L‘II\IEE:i <

(LINES OF FoRCES)
155) ngsz&ﬁi& g%mzlgézﬁiué, ,%qui:. dhe «'.Ulff‘%o_m‘tlte which, gives
It 3&*@?@“@ e{:g’e,sc rﬁg? Eﬁiin{%ﬁt;m%t /dn%{rﬂtg, amd. tesemingtes
k5 ;e. Pﬁ?nfrf\iaf;?%gm% sy peint Chaxge us pugpestional,

Le. mAnes emecge fuom Q.
drem 2m ﬁ‘n@&g emnd&ge rom 2.9,
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B lrnes % ?Bekce,s Combhet Jritexgect ab peint fas
urmigue, electuic %IQQ—CL w{%/

The, amgle Suistemdeds by q, Sua%ac@ af @ peint drvay § ;

Called. se@%ft amaqfe, g ¥ s
(E Clese Swdace. sublemds Yst, Stesad; '
g Jnsrdew%p@m g

The physicall semse. of Selid. am Jo Cated, by jging Ih
b@umda:;% of Swace o Ihe, anc%ihem peint. SRR

Selid. amgle, dru stexadiamy = Neeou dntesccested, dhe,
ie Py il ik
( Radiumy®
ctnh‘n%, Cemtme. ab CemnCexhed poirt.
D= e .

Qua) Find Selid. asmgle Aubtemded by disR ab peint. P
dw= 2sxx.dx s

(L Secof ) s
2. 14& !’.*!
dw = 2350 & tam® £5eCs.d0, ¢ P L —r 0!
R2 Secte -
— > K = m@
Bl = afaJLSTne-de (@— )
0 J_=se®de
doo = 23 (1-Cex,) : %
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th WY A
ey § 1 AR AL

Sq/ucmb al peirft 0.
O

* §olid, amgle fefc

\ Vo,

d

Ier%Ine, o Cube, amd O Wil be JtS cemtes.
o &GQJCL CUTI%QE, = EI__SE_
G

[EAECTRIC Faux.

- Ne. & Lines passing. Jrewe oy
%JJX. eob P 8’ %‘J am Qsay 4o gwerro béj’ efectege,
g

>
dA 43 eukuwsaxd. e%dh& velume, e% which, ,*° S

¢ = $E.9R (Fe% complete. Swdace)
b= 2.7 %em o plame, Swdace. Jn umn%ewﬂ) eleciesc %.Eﬁd
@iﬂ') Find %Q.ux oy dhis SPhQJ-cQ,.

¢=£§xﬂ4n9¢?
R2
¢=9

wdace. s equals de

= KQ§ (dﬂ%e)
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Quo> Find. dhe Chasge, paesenst Jnside. dhe cube, J%

QUJ-) Finds dhe %qu UJU@Uth dhie Gheet ?
=

Que) Finds dhe Pox foro dhe oo gheet dnuy whichu @ Squase. Js

= ~ ~ n
E = @-t—%)cw o+ PR
Qs = €, (222-0%) e
Qi = g >

X.I\

Q.

v

* Electeic, Xux C!m«m%hJ a Clesed, s R, J [
electwic, %.%d. ds always O. Lm%o % umj%ekm

/
Oé-

As selid. amgle. Subtemdeds Js Samme, amd oppesite, - The Sumy
Wil be equal 1B zews-

9

O mns = :
T, P i a

2

cuL oeulk 6% Qemgth, 2

\

g8 TS ey
S - O . :
qmec (LOCD Sq}J) }," i T |1
- el ol
= 1§ (’PJL'L‘S‘L> \ )
Y&, G b e e et
= 208
SICE,
N e
Get More Learning Materials Here : &

V4

@ www.studentbro.in



{ Qua) Finds dhe. Rur dhaeughy. dhe Cusueds Surdace.
: W= 25 (1 - Cetxl)

= am(l*j—-ﬁ)

QJCC.JFI = L’-TL:" aﬂ-v' 2ﬂ*

A

= 2 5,- 250
Az

d= 8 - B
Yye. aﬂ’:@—&)

Q we) Finde dhe %qu due I® dhe, O Ahet whexg, Lud’r*’u Js b.

§ [
qJ Eo 45t e
q) = & G ,\/"lg : g
- &
< Jrv O

~  Think, Jt a8 cubsid. e% ®O Ahets s
witheut dise clesed amd. Susgace . Thems eachy Aheat Wikl Have

QL Sidy amaﬁle, k ie Y.

3T | _%IL_

we) Find dne dhm&»g%
(SP %QUK ABCD Y X -0

Feto 050
; sirmilasu ::Q\’D &
Pagep ¢DQQH+ (P.Dc.pcn g \‘? B
Similasu g
IR # =D i ~F
AREH CPCBEP = 4761 FEX G =
\l/q{/’a}—\ H e
= “‘ 3¢ + Z)CV =6
2y
ik CP = CI/
24
~ 1356 |

\

Y4

Get More Learning Materials Here : & m @ www.studentbro.in



¢ . - N\
_ Z——-FIEJ.t) &L POTENTIRL QUE TO SHELLS AND SPHERES'—A

RGIE
) i
YUseetxE = 8§ ! ,_,]P
eo : .9(.;‘
_3?
SRR = K§ 2 \ -

() Few Jdnside Poirt A,

Ihes. Js Me cho_%ae, Uhew%g@ me E

E=0 and \r= KG% (s omu dhe Susgace.)

(T)Stnﬁﬂayﬂ_g,, fov oulside peirt P by
Jowss Lauy, W Cam \Smj,

' E =K & and ¥=K§ gheereio
S ToU
~ (hFew jnside peirt P,
by Jowss Laws,
E x Uns& = o (H/adt 86 o §S chayge
(4 ) (it
[@]
Q = 8
E = Qs (Q" i el :
HiL R E, Lf/‘3°"’R3>
E=KQ% | amd E= Kg&
R3 R3
<+ 90
fav = "fE.dﬂu
Ng R
Su
N-Vy = “@j&,-dﬂu
R_f‘}
~ G
‘ s
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————

R. 2RE

\\T: Vs [:1.-5 - 05 L%)]J

= K§ 1.+ RE- &t.,a‘]

: Fow $o»R , we have Jovexsely propedional e ..
s e

Ay wu Js dnswasing , mNagnitude e} Slepe. Js
anasing, but Semaing -\e.

DSPHERE &l SHELL ANALY SIS —CONCLUSIONSE

N ESheQQ, = O i
) i SUHR.
Vshett = A SugR
KG, S PR
9G
~ .
L 63 Y
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—
4 K
Esphes. = | 53, B
K8 9 SLLR
“TRE
IS
\?éphm = % e
KS [.e- 08 (%
29 [rs-o5(5)] <R
Q@J Finds, dhe E dnside, Qu cam'kot (%Phesdcaﬁ,) dnside, o 8phese c—%
sadius R.
E = Ka®
B
ﬁ; = KQ' = . A\ 5 P (dnside,
= S 8. § | Inecanity
i E-2-8 (5 o
E = Ka (5 i
= @. /QL. ‘_——)
“R?b( p - Sp)
E KQ (&
T S8 )
R3 ( S = =>§_ = P}(HJ’[_,
- q/a R3 RE) 3
E o= 1L x 4% £ (23
43E, 3
E = & (&
3¢,
2 ELECTRIC FIEAD DUE TO HOLLOLY
CYLINDER USINGT GIAUSS JAw-
Fetw outsides peint, {"’# e sssram
<3
£ x25ih = 2RAC ST
. (=38 | N
E = [2uRe 1 g
25u €4 ) Ov S 5 e e E~Y |
:/‘"®§;‘
|
_ ANgtice Jt Js Samme as 2KA B et
. SU '
3 whese, A JS ChQ}L%E. pes *
urnit Qamgtl"u = 235U R
~ Foxo dnside. Peint B
L 364 ]
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¢ e
) FLECTRIC FIELD DUE To SOND & )

CYLMNDER USING GIAYSS  4AWr

&(J)‘/R /’ﬂ‘“ﬁ—h\\
Ex 2, = £xedhy =P
€o | e '.'
; E = PR = 2K P30 A ) 7
3 2% €, | kﬂ____ '
"\l,
E= 2K (P e T
=1 S
’ “ A= Psés (cheuge /Lemgth)
: S R
; 2o xE = 8 (susd)
Go
| Bk

A€,

NOTE: Hesw we Cammet Jaldk. obeudc
T petemtiadl ot A & B becavse o ©
wizne we Camnet pstemtial at ®© 38 be, il
0. Wwe Cam't $wlde oo wine & <© distamce,
but we Cam dalR abeut petemtial di%%rammce,. |
@ Va-Vg = dv o

" -sz_KA_ Ry

e QU
= -2KA gmso ]CU
IV = -2k A (Zn2)

= z

ELECTRIC, FIELD DUE To <o SHEET

. . L B (2mus8) = & (50d)

: €o
///A ,"—‘-’(.\ E-—_-G‘—'
—~ I i e
T 5 l— aeo}
- ek e
8 e
=3 I =
8 |
. /’I I
]
. |
|
- 365
‘ y
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RTIES OF CoNDUCTOR!|

1y Umdesu electuostatic Cendikions, electuic %elm Jnside, dhe.
rslume, e Conductsto JS Zang.

Eext = Eint = O = Emet Ee_xi
dherv electupstatic, cenditien —

Eext - Einge = Emet 70
dhem, Ixamsiet cemditiom .

2) Umdesw  electupstadic. cenditiers , excess Chcma@ Kesides om dhe,

/aur%ace, ¢k Cemductere.

- Since, E’ =0,

q/irur'o

5 Qm-) Find. die ChCUt(aE_, an (1N & (2).

() ")q |

(

> 3) Qince. E =0, because zswn%qce, JS JnSide, Cenductss
o Cl/:rU:D
Hemce. Ch eqpoﬂ_, amd, @Ppe%rt& J8 Jdnduceds ot dhe. dnrmest,
Awgace e% mm‘t'a[. Net Chcmge. dermaing  §asme..

S
@ §+3

H) Hemce ol peints emu v Conductse axe at Aame, petemitial. which
ds equal e petential on. dhe, Awdace, . Hence dt ds amy
equipetertiol Auwdace -

~ 5)Rt peir (1N, (Since it ds QLV.Lip@tmﬂ:raﬁ_), fetd, CompemeTst
Cammet be oﬁemg, :Lcm%emtjoi disection,. Hemce Jt AHab de be
mewmal, de dhe Ausface.

!

direction
e%—
%Mcb

g 366 J
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©) rthen Wwe Cenduclels ang jeined Juwughe @ Cenducting. wise,
ey shase e changes ameng, dhem selves , Bl dhe pPetemtial,
beceme Sasme.

"ARTHING: | _,
.. 9 rmeams Cemmecting. 38 easdth,. Cenducteru &hase. thm,ge, withu
Castth,, il itS petential, beceme, O

Vet =0 (assusmed.)
Qua) Find, ¥he potemtial ok We Last suwdace.

= KG§
3w

Que)) Find Whe. peterritiol. ot dhe

Jnside. Shedd.
._.K_Q o= .K_.& + ii@. = .i Eg)
QU 20V 300 o\ o

- QuFinds 3he chasge fReusru de easdth,. -

As V field alr bsth gaussiamy ‘ 8 Vg0
- Swhar s zewe, IR Chasge ,/ vio
Jngide, Js zewe * )
wE 20 \

s d \" =O &% iy ;
Trws Qchasge Aas . Qawssi o e
Gichang gl SwdACR) qayaniam =
Wwe cam alse- find Gt by Swgace(a)
maﬁing, pgtemtiuﬁl 0.

~ Quo) Find. dhe, chasge, on 8usdace, e% ghe druhesu gphesa..
%’ + K§ =0
g
S

=m0

L 367 Y
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g As chaxge, (2) & (3) Js 218, injti
I one, dhe, detal, c,hcmcae_, HUMains  Zewxe.

_K:_@ 5 KX = K( +.Ld——

§ +x
3

envery 3f e, Chasge, Alouss

I

-
=+ 9=
2 2

-Ko 4 K%, iy
2 QU

%]

+3x =X
QSI,T

268 +6x =20
x, = 'E\G

'Tjg -‘2@
@’”

Qued What will be. Fhe Ausgace, Chasge, distsdibullieny dn puavisus

qpestfem-
L~ 29 L —— 26
| 5 5
2, — =28 !
— & —=3 O
3 — (9}/5 3 — @/5
o= Qe L4'— ©

; RES

s
Get More Learning Materials Here : & m @ www.studentbro.in



——

o QLUL-) Find. PgtmicL ok HH. The gphexe, J9 as Cenductets.

Lshem, @ Js bkeugh't Mease dne Sphene , dne A
2q chasue enu e sphew, Js met w'm-fsau-m\%
distedbuked..

= K
Vo= B3 + KB (petertrot ot
L L dhe, cemtex
due 3o due, I8
Peint Chasge, Chcw%e,encthe, Sphesw,
s dt Js @ cenductero dhe Jnside $ield Js zews, dhats “Jh‘d—‘

=75

3 uR Considesu ay Conductew withe 9, Chas&%e, Jnside dhe
ch1 amnd Ine. Cenductetus s me‘huaaﬂ, as aw whele..
Thus q,, c.hcmﬁe, ds  dnduceds, en &wc%qce. (Namds +g, ds
dnduced, @ (2y . If we, Mok Ihe. Ch e g, Jnside dhe
Comtta/ dhem., dhe thm%ﬁ orv 5un%qce_ Ay widl, sedistaib—
ute, eﬂ% but met dhe, chcmge om %)u}r%ace (2) . §imi2

we 'm@n& > dhems @‘ﬁQ:I Ch e. OTu &,H%Q A
f&djsbdbuie_. Jts >4 i

Wwhery g5 Gs 'mc.wed.; dhem, sedistedbudions ¢ g, env
(23 mokes ne, fiedd, zews ot peint P but that deest met
mneed, dhe sedistsibaion @% Cl/' T Sugace (1.

eq,q

Y4

Get More Learning Materials Here : & m @ www.studentbro.in



(4 | N S
D‘ELECTR\Q FIELD NEAR A ConNDUCTOR'S SURFACE h—g

4%

£.ds = ods ke
Eo B
(Eds L do dbe susdace)
E= o
S
b (s ds dhe cho.s«de, deme,itué, o} Swgace %oc‘m%, dhe. psint)
Qued 9§ @ Cenducting. Sheet Js daken wittu Charge § amd,
aseas A . Findo electrde. freld, ok a peint meas, jts swigace.
S . 8
) =09 A
2R
. P
EP = O z ,_.&__
eC' Eﬂeo

whesg. o~ Js dhe. Chasge, deﬂSl‘t @% eithes. %Jhe,
swaces facing- Ine peirt. S Fhis cQse Suwdace 4, & 2.

IR

Whemy, we hads Joumnd. dhe. electric éeﬂcb Meas: Qs Cemdi,—
cting- &ux%ac.e, e Jhcw& useds qawss amd Jny Jauss

Lawr we XalR. abeut: Fhe met emcle sed, ch
i afn b %eﬂd Chasge, amad dhe,

- Thws, wheny dwe Leng- Comductin suxfaces axe. pl
Pacallel, 3o eacku sthest, at Sem&g%mt& distamce, Pﬁi)
electode. field. due do amy eve ef dher WL be same,
ands Sheuld give dhe same. suSult & that wild be,

- e met electac %eﬂd, i 4 en

¢ =0 (as E=0unside, Cemductet) ﬁe—'[t:t 321136\'&%
- -+ Tetall dngige Chcmge, Sheuld be equals teQ e
- T +9=0 P
e Bp= 21 & <Fp a
E eo eq

) S S5 -4
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TEE ‘.- G"l:—d—z

O Whicho we Camuy Seq :thsaeu%h) The Jowss
Qowr olse.

Hexo, <) & Tam%um& Chasge, demsities.

NG e

NOTE: Qome scesults i
ia' G"l’:. -q-"a

Ep=En because, due e each, Sheat dhe
%;eﬂd Js  Jrudepemndemt e%distnmce.-

V-

A, imperdarit Result
QI ®° 3
A+ oA = Q.+ 9 +8, "TQ_F %
T
G-l :0"3’ ] Ql+®2+®'3 o ‘T = s‘é
2A 0
Bgdg
g&iﬁ:‘) F;.nd.) \[Y—Vx
b e 29 § -8
i N d Qﬁ@] 8 §
N LB E 5 o
¢ 5 2 -9 |28 =)
W = : -0
Ny -Voo = -(Ed + Bd) i
2 —| |
El-‘TG Ez_':g_c__
= - 2_?;&) Ll 'Ad ] " €] A (asua
€ U | d/': Cuess-Sectieon)
=y &
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7 4 ——r | = N
: Z—EIF ENERGY OF @ SOND SPHER’E—J

NOTE : Seﬁ% enengy. Sheulds be Cevsidesed, whem
dhe size @% dhe Sphexe Js C,homgin &% dhe
dotal. chasges chamges withy Sasme distsabubion &/
G wr e applying. conseswdtions ef eneqy. But,in
Case dhe Size, Swmans §ame amd enly . dhe chasxge,
distuibutiery chmfge.s dhero mMe mead, de Considess |

5 meygy.
N _

ng)who:t Js Ihe head disSipated, whemu dhe Switchs ds Clesed.?

i Heswg dhe %moi charges Qs -§
i Lsittermy k%, O.%‘t@u Suﬂtchin% N, 4
q/
» Heat, dissipoiedJ = Tritiad, ATOGY. - 'ﬂ ﬂ(@'%aﬁ(ﬁ
E Finad MGy~ % _RY
A " Finall emesxgy. <0 (as final chasgeis 0) % 2§-2g, =Q-q,
I " Heat dissipated. = 5 =9
o Si = emn g K
S e ek H g Itenaction SOAG stin)
s Heat dissipated. = K(§2*_+ § _ & |
- Hay QU
- = K§=
« Hou
S Y
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NOTE: The Sphees shouom, ase, Cenducters.
whesn dhe, Switchy, Js Switched
S7u, Shphere. 1, & Sphexe 2, will be,
ol Sasme. potenitial,.
SdV =0 = E=0
S EfQectsic, %.Q&d berweemy dhe duoe
9 Spheuus Js Zeume.

3F uwR Considesu The 80»33\'% Sw«%uc,e, as ,5h@wn,
P=0 , theufore Q=0

Imp: 9t cmeams dhe ehcm.caeJ ery dhe Jnside Sphexe,

Considesu, @y Shedl, withe o as
6ux%oc& cho}(%e, demsitg,. -
o Remeve, @ small pestiem. of /hedl_
- Say-ds amd soy IR Gt pedtion
~ Jds S. Considex. Jwe peinkts (I amndy
~ 2 Vesuy Measy Je dIne z%w—%oc.e. S, ;\Eds

-~ Jngide. amd Qulside .

0 New dhe electwic field due do d3
D @npeink L amd peint 2, wewlds be
N Same. Jdnu rmagm‘tude,, Sa% Eds.

| Bub fero dhe sumaining. perdiery 5, peirt 1, amds peint 2,

= ) Qe

~ almest Sarme.. Thus , electadce, /%ieid; due. I8 Senv L amd 2, Wweuwld
be, Aame, 5(115! Es-

o Nebt electaic %NEQLL eru peirkt 1, = Electsdc field due de

i e whele” Sphesa..
.. Eds ¥ Eg=E

As (2) Js dnside Poirt amd. electsic b Jnside. Jhe
Shell Js zaxs -
ﬂ Bgs ~Eg =0

1 o Ed5 ""__E__
: [ Em=E |

3 SR Y
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@5 NOTEY, Rlectajc, %leﬂd Jru asny, Ahell, 8% cenductssy, due dsay
FEEEamall pedtions 93 weldd, be hall of Ihe electsic,
L B fieddy due o e whele comductsw, bt emly. et meosdby

- QA Noints .
: : Blectusstatic. prassua. = Ferce exodedoby
) (Total swgace ~ ds)
Smadl axear (d9)
. " = E/a’u"ds
ds
Efectupstotic. Pussusw, = %_fr

b Hese E s dhe electric field dueds wshele. beda.

NOTE 2% The same. swesult Casmy be, used Cenductexs.
3t Js because dry cenductexs, adse, dhe efectuic
%‘eﬂm JnsSide JS zewe as jn, Shetd.

Electagstotic, Puissuse

- o~

e% 0. Conductet T 2€

Lmpedasritt dn, om3/ wtbimnxy/ Shapeds Cenductes,,

s Ty Suw§ace. Chcmge demsity. Jjs metg. ushesq dhe Cusurabung,
| Js mex. amd.” 3he, sadkius ok Cwwabwa, Js Less.

(it ‘5'-‘5‘%0‘-‘3» Chwtge_ demsitg, Js Less whese, dhe cusowrdatuse, Jo
Less amd. the ~wadius e% Cwswolusg, js mexe.

Vol 4 Cwsnratuse 1 % /80

i - W
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We. Casmu %iuﬁ, :thepme% %e‘u sphedcoi Shell. amd. camy osswme.‘
dhat Jt ds Twe %om am, axbit shaPeob cemnductex, Jo

Some, extemt b\é, asfing ot petemtiol oX dhe conductsts
Su.w%ar.& ds gmme¢ bﬂ, the, Jnside peadiomy meas, do It
Vot - 1, a— YR> 4
Swdace (Uel) xR

Var = oR
Smx%cxc_% e,

as Vis censtamt (eR) Js Censtamt
% RV o1 and 3f RD, o|

(She)

@L_@Qadius ok Seap bubble. e} conductivity, Gouid, isR
. : ! quics JSIX, 3 &
demsien. ds S . What charge sheuwdd bge,/ placed. en Uhe bubble,
Se dnal’ pryussww, Jnside, Js Same as eudside. 7

IS | '

R 2 €,

- s ’ 8T €,

3 R

~ q = LJJLREJ iBTeo

’ R

Qued) Tse Aemmispherical, shells amg, just dsgathess hawin

dLetal Change, § LLrTU-FG"(n’YLQ,g_ distegbuted,. Finds Jhe %9@;&
exesded, bbL dhe eme an  Jhe cthes

au

: ' S
To @inds dstal %e%ce,, we. Carry
vse. e Puejection. axay
2 Q° 4% = g =
< X o e
& (HTLRE)?'E e -
) eQ. praSSUNe
X Q820
2 - F: :dS X _E‘i
TR e

\_ 375 b
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¢ -

2 (Drpole

Dipele Js a; Cembimation e% &eq/uoﬂ. amd Oppesite cbcmges
writhu Seme, sepw—m:tfem betwesn, Ihem.

§
-

AN
59
<8
i g
4
S

Dipsle P o= (ﬂ/m 2 (dizection, js o)

T —_— _CLI[B _‘—q,
Wheru peinkt of Cemgidesiation, Js dee fewe dipsle
distamce. betwesry, dhe cn S

€S Jo Ziai . :
colleds peint e o BT P tgligtie codde Wl RE L

: Bl Ky ey
. (m_%)a (:I;Jr%)e‘

-

\__>7%

s
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£ \
kg TR - e

(&:—4_&?_)3/& ?_,
EE i gy K_F?

X3

-.—’,
L Eequatedal = ~KP
X3

N €'3 'E’
B2
: Tomd = Bp o i (4ame) LT S Lk
E, 2 Y

E, will be axial Feld fer P &
Fa witd be equaterial, §iedd dueto

i SN [H. ’ AN

¥ = g : ' }
!‘\(&-%‘@’5@) (‘3{’4‘%&9&5%

F

P
V= Kq & Ces6 D
G2 (__f?/v e\ B :,_
G T
V= Kp Geso C
9™~ g

AP R CP  gnds BP A TP

AP = VutL 0ss8  ond, BP- &-%_Cese

I\IGU}, We Camu See Ihat /h\\P;l
E - -5v o e
O e 7 = aKPC Q ol
8% O % il \
: >
(6 censtamt)
? = =-5v g ) A oV < i EJK?SII-LS
- 6 40 Su SO BV e
(8L Cemstamit)
- 393

\

s
Get More Learning Materials Here : & m @ www.studentbro.in



Y

a4

M
1
£
#
o

-.% —

A CV:QSWLG

T = PE Sine
; \f“ 'ﬁxﬂ

_—

D 538

0 Qued Fifnd.-wndesu asswmptien, #ha- WL =0 at ©=93. Find. dhe
. poetestial ey, of dipsk angle. ©.

2 3
. fdm = ajpzsms.de
w S

Cemnta e% moass of diped
JdS met at dNe Cestrd, &

= dee 38 couple, Js Jndepe —
Tdemt of dhe. Cemntesc -
aNass.

Y4
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-W = PE(Ces0 {/’ dG\
W = - PE Cen® ; _;—"E
\\4 )
*wh%,LLas:tnhmantezsn/a. _?_,w
. o T iy Z2,
- S Total, PE. =0 2
.._>0—.%

- QuIR dipele, s swaleaseds ab ghewn dnu unifetm, electsde, freld.
~ Colculale, emax. amgullas, velecity o swed, during. Jts metien.

M%A&Mu \,*eﬂscft\d JS emnax. ushem,

P E. s mrunimum.

.. © =O°
PE = -PE

- PE (_G{L_, 3(_‘;h = _12'_1:(‘02_ PECQ":O‘

-
m
—
|
A
o
1
yo|—
H
Em
o
H
l
N
x
3
9
 SES

Que) Repeat dhe Pravieus guestion,
N He, dhe, -F =0 T
Thal meams dhe, wetatien Js i
Ax'S &etation, abeut Cemilya. e% mNAass.

“PE Con60 = L XnW - PEGond

Ihe Shousmy Case.

&% PE. o L ™
o 3, X

(Im = (am) (%_)2+ rm(g%%a

(D = ’pE:
Lem

- ’
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)

Gud E- ()L )
A dipste, e% D’ Res 0.08‘08/ x-axis . Calculote, %ekce, mdjpeQe.
Dipsle Lies of (,0); ie dhe Cemteso of e dipeke.

F=q(8-5)
- w w1 BE ) f ¥ et
i E,-Ep = (HEJ 2.(3) TR R
F 5 g fdENG, —dx,
% (Eﬁ?) (chamgr drn electric %\eQdJ
F o= Zep ol P&, usnit Zemngth, X Gomgth
x -

ﬁ > ELECTRIC FIELAD LINES é
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