eq ot
(Sound)

R
°o

s Tk AR T ? TH "oH % fag werm (3,
39 d91 19) H SEvaEdl Bdt e
I8 FHU B U $ FHRU I Bl B

@ i T ALIT H Acoustics FET ST Tl
@ 39, 59 q91 19 % < e e el 2l
@ T qY 3 & AN @ IR g S % W
AT B 2
1. &t 9t gt 872
(a) ST (b) T3
(¢) Torga-grmia (d) Felts
Ans. (b) 3Tg<e
2. T A B -
(a) ST (b) TR
() T (d) Heirs

Ans. (a) 3R (b)ﬁ"‘ﬁ i

2
L X4

Note :— & T & aﬁrﬁaawﬂarﬁmﬁ%
MG & SMYR YT & T aht fasies -
AT SMER T A ol oA JO o Sied e
(H) &3 T (Audible Wave)

(2) 31" T (Infrasonic Wave)

(3) TUHA T (Ultrasonic Wave)

ST T (Audible wave) :- STl G 20 Hz ¥
20,000 Hz (20Hz ¥ 20 KHz) & st Bl &1 Hie 38 G

T B THH FH W FAE %Oﬁmww%|

I aT (Infra-sonic wave):— ELCal ?ﬂﬁﬁf 20 Hz
§ %4 gt 21 5| wro g el 29 © foeeq e,
faeelt S/ SMeR g4 Tehd €

A T a8 A Fid A1 aEGSA g IA Dl It
2l

Ex :— J&™ % INE geeft T S /|

T B HU Y U T 3T Bl 2l

TATSTE (Ultra-sonic wave):- SHeh1 3T 20,000 Hz 9
sfeeh Bt 1 TS99 SRo Ae 39 @ g "okl
HHR (Sonar), SICHH, THRES, Yhe qA Meed &
9 & wuge @ B 2
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D

JHIIRS ST SIEIS kS| llacHzFrequencya'lﬁ sl
&alT e Shidl & SR TXede o Tegid T 7o o
T HI B

T HE! qU1 HUSI Hl WE HH & fow Ty @
T T FE B 2

TS H e 9 39 gal axget & Rafa w1 ua
T & fTT SONAR (Sound Navigation of Ranging) bl
AN S B T Hiaeatd & fagid W e s 2l
SONAR H &/ (7 a7 sl WaNT Bial B
TGRS A &1 & AN Hieh YL & Jean
W T A GG B TGl A 2

TIH &1 3cd & & AL @ faga 999 (Piezo,
electric effect ) <l AT S B

F0 ° =il @l T FH & U sqH 7= fwmE S
2l

fafercan o g@eR T L 2

. .ECG (Electrocardiographic) T g TN 2

Ultrasonographic (0T @il S, 92, ) T 3kl

T R

qed At Rl SUAM g & solichl § SO T Ul
T & o w2
& <M h ST UT & ol fawre :- i o

M 332 m/s BIdT & SHhT WIS SATUTeATeR = fohan e
v =332 ms

&g 1 W v e W 2

T H AN W A AT 9 A s §
(@ v, <v, (Sub-sonic)

(i) v>v_(Super-sonic)

(iii) v>v_ x5 (Hyper-sonic)
Sub-sonic:—ma'{ﬁaﬁw @ & 9 | %9 &
dl S¥ Sub-sonic FEd T

Ex :— SgAM, Belehi<X AT Sub-sonic FHEAEA |
qH ™ T Tt | FEE Sub-sonic B 2l
Super-sonic :— STd ] <hl =l = & = 9 Afeh
7 ar g Super-sonicah?ﬁ 2

ere, famM den fHdEa 1 =rd Super-sonic BTl 2l
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3.

2
L X4

Hyper-sonic :— S8 %] %! =Tc1 &A1 & =Tal o 5707
T ot eifee = ST At 3w Hyper—sonicaﬁﬁ 2

Ex :— 2145 famsal

WETAT T (Shock Wave)— 5& fh€ll argam &t =@
Super-sonic Il Hyper—sonicﬁ?‘ﬁ 2 dl = v s Th
AT YHITHR a1 S 81 8l a¥oll =l (et
T AT &afT T ) Shock Wave Fed 71 3 e
viferqemett Bt § SR o i Ry 3?1 T wRo
Super—sonicTTI%'leﬁ = Afew SR W SEIEIRSIEI 2l

/,,—7’7‘7_7\< \ \\

//// 7\ \

l \\ \\ | &/ / J /

/ /
\ / /

\<< /

P \ \\

ek H@&AT (Mech Number) :— 8% g S=4 T(q i
RIS I I Super-soni¢ AT Hyper-sonic I&G3Tl i
o ek ge W <l B dee foaH, feEd &
e k1 Heh HEA g <9l Sl 2

sl i1

e = e G30m /)|

Tk &g sl =ITST 660 m/s § STeht Heh HEAT A
Eay

660

Sol. T @A = 22> =2 Ans.

2.

Sol.

330
et o ot =Tl HA-W-hA fohal W&t ST ot
EE) Hyper-Sonic@‘ Sl
For Hypersonic
Tk HEA =5

_aaaﬁm
e GEA e

=X
=330

x=1650 Ans.

% ST hi <ITeT ohl UHTIId ohid aTcl hileh—

g W1 =1 =319 >4 > 9 (frafd = o)
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sftfeent famm

fafir=r ureami o eafy =t =T
Jraeern Tered T (mfs) W
3 fa (25°0) 6040
e (25°C) 5960
e (25°C) 5950
UG (25°C) 4700
e TR W@ (25°C)| 1533
S (0°C) 1402
TR (25°C) 1144
i B (0°C) | 1286
g (0°0) 331
3fferfem (0°C) | 316
g (20°C) 343

% TN o1 fgdiaes X iient a1 fagia (Secondary

V)

. (1)

U

@

9

9

9

Waves Theory of Hygens)—
BT A foREl Tead # qUT & HoRol i A i

= fou s fagia gfqufsa fea 59 s =0
et RftreRisti 1 figia #=d 7

W9 fordt TeaE ¥ e qo-Eid 9 a@ fee ©,
q T Hich S =W S Wy % 0w wE

A E
‘e | o g foeH feera weft wur 99 wen H

HUT P ¢, T Fed

mean H fgdas R 39 A ¥ e # ek

dadl © 58 =er 9 gt a e g 2
TS (Pressure)— & & =] W € h1 g G
&l g 2|

T dT FATEAAT (Density & Elasticity)— ¥
T FATEA sh1 &alf o =l WX Eien e qgdl 2|
TRl 9gH T Gl i = Sgdl © S Jereerd
e | et s = " 2

fafa =it geameerar 3y Bt © ord: fata & st @y
<Tet I et 2

et & e Sca=1 Bidl € wifer A =& <t 2
AR =319 > >
?‘Hﬁlﬁaﬂ:aﬁ>§a>ﬁﬂ

Note :— Fad 31 Jeareerd] Faes i &1 erdl |
3Iq% oIS T H el & THiery st w1 9 ged
Afeeh Farest wie ¥ Bl @ ST o8 &It Wi
Trafafea o forad eaft =t =mer sifues gri?
(a) TS (b) ST

() Vi (d) a1y Ans. (d) €I
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(3) 3T (Humidity)— 3TEAT 9o &af =61 =1t o gien
Trse g ® @1l edd § et et =t 9 S 2
Tt wR1 2 foh ST & 1% e i =l 5 S
21 3 FRor a9 B9 # 9% A 99 g 3@ R

& Al S W AGHUSH 1 S Hdl © qel Sl
T W AGHUSH H T FE&dl ¢

(4) AMUET (Temperature)— AMIHM T &9 &t a1 o
THEU T el €1 AoHE " 9 et s =
g Sl B

Vi T
vee T % AT

&l v=a7 q T =hfead ° araqH

@ [°CAUHM dg1 R &9 &t 916 § 0.62 m/s i gfg 2l
St 21

1. 15°C WY &af aht =t If 340 mis® @ 65° C
ATIH WX &af T o Terasm -

Sol. 15°C=340m/s
65°C=2
1°C M9 5@ W 0.62 my/s 16l 5 feg. &1 St 81

50°C 9@+ T =T | gfg =50 % 0.62 =31 m/s

65°C ATIHM T &af sl =1eT = 340 +31 =371 m/s

2. afg 27°C W eaft Fi =0T 28 @ 3279CR & Y
el Tehaet B2 !

z_ [27+273
v, \327+273

Z_ ]ﬂ
v, \600
Z_ /ﬂ
v, \600

_ \ﬁ

2

1

Sol.

Z
V)
z__1
v, 2
v, = V2z| Ans.
3. Tmafatea ufiftafa o o aft & oner sifaeran
ERi—
(@) 20°C T 3= el
(b) 60°C T f= e
(c) 60°C T I=T el
(d) 70°C T f= e
Ans. () 60° C T 3=9 ATl
Physics By Khan Sir

CHTCIRCEIE]
(5) 3AUTHTY (Molecular Weight)—
IR dg4 | T i =Tl T2 S B

1

VXL —/——

m

R L

v, = ?1 Sel m= 3TN, v="a1T

e il 19 G e %I = HH B @ 36 RO Sl
o el ) =Tel uE Sl )

@ gow! T | @i %1 =l A gl @ gEifery ged
gohl T BEgeM HUiq 39 T W et i =
Taiferes grm|

T HaY 9 19 I T TS (WF,) B 3
Y g & a1 Gag HH SN

1. afe Hydrogen gasﬁ & sl =T 330 m/s% ar
TS (0,) T W Teharit grir—

Vi n,

Sol. i
V) m

v,=82.5m/s
2. fRT UHF W A & = 0°C W A & =T

T AT & S
Sol.  T,=0°C =273k

Squaring both side
1_273

4 T,
T,=1092k
T,=1092-273°C
T,=819°C Ans.
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S o WIS T
(Characteristic Properties of Sound)

& &g T i AT I W -

(1) T (Intensity)— € €& & Heewdl bl <l €
o T @ A A A i SR H et el
e =

@ digdl A 1 < 2

e IR A=y sk g @ dierar Afees g

AVA VAVANRVA
ST E2
@ digdm o (TAM)?
@ dfterdl 1 SIHE Micro watt/ m? Bl 1 38 HHIC:
Sfaee o Tuid 2
@ @i &I dadl 9 (Bell) 91 SHEc (dB) H & i
St € e 39 et Wew gy HI S B
@ | bell =10 SH&w
@ G SaEd 30 9 40 SfEEe 9 Bl @l
@ wm(ﬁww@m)a&w%@@ww
1 et e el widt 2
& 90@@%@wﬁwﬁwﬁ%‘mﬁﬁm%
AR THEH H 2
& 150@@%@%&@3@5@%%

& g A B W sl g 9% o 2 SR w2

W et R qeR & ST Gehedl @l

& eI hi ol ST STEH o o FHII Bl & T
Hid @ el i g0 & ol SR A et 8l

e & witerar
(SHtee o)
T ¥ arE 70 -80dB
2 faam 140 — 150 dB
ISR STa=d 30-40dB
T 150 — 160 dB
Ug & Tl hl GRS 10-20dB
Sefies I3 SIE/RE | 100 - 120 dB

& 80 dB ¥ 31k disk i &at 9K (Noise) el STl 21
(2) AR (Pitch)— € 3T =l Hqa € gl siferes
B R e Tael AR It T AR oc nghy
@ I g 9] ql Pitch IQ7 3R (7 qaeil (Shrill)

g 2
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@

@

(vl

3)

9

e,

v 9 §

wifeent fom
Hfeen, w=a1, HeX H AN fE B ¢ foE
HRO TR A Tden gt 2l
SEl Squﬁl Tl @ Pitch S SR gaf wE (Grave)
e M emgfa w9 T W e 1 @ S R
TTH! STETS Het Bt 2l

W Y % A (3gh )
a1 240 Hz
3 270 Hz
m 300 Hz
a0 320 Hz
q 360 Hz
5] 400 Hz
It 450 Hz

A & I Aol o TR ! T Ll 2
IOTAT (Quality)— I TSI €A i drgan ae
SMgfd FHE Bl ST d 7Ol & STER W 378 3Ta
foran <1 Wbl =

TE T L % SE H A T H B
TP G TR (Overtone)aﬁﬂ'l'qaﬁ\_ﬂ'lﬁcfﬁl

IR, =eft sene i digar i B 7 S wRO

Th] AT X b A =l B

SingleFrequency (Tha g )aTe &3 & tone hHEd

2l

Ex :— ¥, 1, Ud s

Multiple Frequency_cﬂffﬁ &5 =1 Note ed Bl

Indian Culture § 8 Note BId %I fS9 Octave Fed %I
Yfqeaft (Echo)- & S fod Ude 9§ <ohudt 2 d
9% IEH THUH WEldd & Wl ¢ e wRo
Hiqeat (Echo) GE 2 21

&ol o T i Hiqea hed B giaeaty % wed
Y & TS, SIehI q91 SONAR STUT T TF il
B fiea S e o T 16.5m (17 m) 1 50 @
=fzu|

& 1 G9E T | 110 second (0. IS)WWT%?T&
T Ted & wfasaft 3o g We ot WR g H
THY S| 37 Gfaeaf it T & fon wraes &t
ekl Bl &1 6 shror Tammn o) o e bl TRgq
I SR == o T s B
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@ 17m@! U TH & HRU & Af-AfSg ° wmfd @
G Bl 2

@ Yfqeafq sl Yeh i T3 1 Accaustic effect FEd %\'I

@ & T TIT Accaustic Science FHEAT %\'I
Note :— &1 & Y9 & FH HH & @ @Wg H
AN foha ST ® 1 g SR MET ae Wi % Sa
W & 1 FA R S 2l

SfaeRTuT (Interferance)

S TE THM TGN TE ST S q q TH-TW W
AR (SHUAT) B < 1l b <okl shel s STl € 31K
el T B S R T S Bl AR a7l

@ SHfqeRTu] YehTel qel At Al | <@ S 2l

e AqHEE 4 d94 & fau & F SsTiwT &l
AT & T S g1 S 3% A HiE e
ST @ SHeh! &t ol Iga ot B S q hed
I B ST

@& g Afqehtor Yher | B Al HhIR1 el aHehie
fe@rg 3 R el e o1 SO SHI RN FSH
STl ShEl HehicT el el e f&ErE = 2l

et T faada (Differection)

& T foRE wiN ¥ THUH iR B H g3 9§ 59
e & foad wed @l
@ ﬁaﬁmawwﬁﬁﬁé@mélﬁaﬂﬁﬁ

RO €l HIW H oS Al hl BH el <@ G5 fohe

ST S G Fehdl Bl
e YR § faadd g & faQ ge+ aren Sl sl gaden
T ST 2
& T | e g9 & o1 i 1 10 7 i S 2
Blade 1 1 SHehIcT fa@T faad & Ro1 2Rl 2
% Ul (Polarisation)— aﬂuwarﬁaaawﬁ%a‘r@
e faen o thordl €1 59 Sl =i e el Sl €l
@ T T GRSkt T o et o fammed B i e o
o SH A HEd Bl TR el SRS T H <@ S g
@ YUl oh1 TN Shich STUEY A rgeed H S fepan W
Tehell 81 waf oW § geor & @ S 2
RISl T % WY gAY I HSAT Bl 2
A T H WY g HT HSA TE B €, ek
IR T & WY A HT S Bl 2

TR g9t (Doplar Effect)

& SIS i qe B % st Safaes i g € d st
(AR) ST arfas egta ° f9= emgfa w g
2t 21 39 Sfwr g9 wed 2
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9

9

aiffqent famm
@ A R SR 996 T S g 2l
@& 3TeR ToreemTe w1 foagid ot Sier u9e T enenfid 2l
@ g YrE el qeT YHE Sl H @ S 2
@ HiH ITE el § gerear ¥ oo feRan ST Hehal B-
TR 99€ gr|
@ O T 9l I 39 i Hid 9" 98 WIM il UR
T 3, T ST s e T e 5 T
YuE FEd 2l

TeRTIT B BT WHTE (Doppler Effect in Light)

S THRT H SR Y i 90 & foTw srerea fozeams
(Infrarade shifting) % fagid =t 99 o Bl

@ ‘o o fagia’’ SR g9E W oeneid © S
Hriferd Tfq w1 sATE S @

% SETa- oAU (Infrarade Shifting)— 519 &1 AR
e Tt AR foreenfyq B @, @ U auee
agdl ©, g g w12 St 21 31a: 9% a9’ B X
ST @I Bl 2

@ & g W ST W S AR fawenfud wen B, @
YRl WS ¥ @l el 7, Ve gt g
el €, HAd: o8 dN e 3 @l e 2l
Note :— SITR Y6, & FTIR THT T W@l a%g Hl
gt sl €, Siefeh 50 @1 o i g sed B

@ U e’ g9Tg (Doppler Effect in Sound)

ST T A b e ST Sk T T 8, ST
ST Sl sl Hegd Bidl € T el i et
TIER 99 Fed o

< Wv —WWWW’ q9a-—
o = =
Observer ;/Fj\; Source
i) A
&
e +V, " T
no _ nx
vy, v+,
n,= S H G & T A
ns:%ﬁﬁﬁﬁlﬁjﬁf
v =& & =
v = 9l &I =T
v = i I =1
oz%ﬁ?ﬂ
s= &g
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1. 13 900 Hz Wt 3T & ET <t T2 30 m/sec Shl
=T ¥ Uk AT ot 307 &g TET ¢ a8 safer off
10m/secaﬁ'mﬁ'§?ﬁ3ﬁ?a€m%,w
Sfe oAl <1 ohl WIET et 3T TR Hz WX TS
i

Sol. n, =900 Hz,

v, = 10 m/sec
v, =330 m/sec

v, =30 m/sec

n n

0 5

vy, vty

s

M 900
330+10 330-30
_ M _900
340 300
:nOZIOZOHz

2. ek A TSr@ent Wiet ot egfe 1200 HzR) 39 29
&t 3T Ueh AT 10 m/sec T =eT | 31 & &,
3R 34 Afa I 27 & Wit i IR 1360 Hz
W HE ¢ W E, A T @t oIl o el

Sol. n_ = 1360 Hz

n= 1200 Hz
v=330 m/sec

v, =10 m/sec v="7?

n n

0 S

vy, viy

1360 _ 1200
330+10m 330 =,

1360 1200

340 ~ 330-v,
330—v,=300
-v,=300-330=-30
s v, =30m/sec
& qICE (Wavelength)— Teh R i ciaTg ohl e
FEd 21 39 A (WiweT) gRI <9l S €1 5T Ao
HieX g B

& JMEARIA (T)— Th T Hl U FH H T T

T STTEdehRT che ldl %\l gHchl H[Hch HehlUs %ﬁ?ﬂ %\l

@ AR Sl e He A HEd B
% 3T (Frequency)— Th THvs | TN ) T
A Hed B THeRT A Hz AT Ui Yehvg il 2|

& Igfd, el 1 Seal el &l

o T pd fref w2

n=—

T
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wiferent form
1. Teh UEr Uk fiFe ¥ 1200 wroeht g0 ekl B,
THRT SR ATd i
sm.@nqﬁr =1sec H &I HI HE&A
=60sec. H 1200 T

. 1200 _-
1secH _60 S 4q

v=nl\
2. && AT H MG 660 Hz E THT alTTaed A1
H
Sol. V=nk\
330=nA x 660

AN
?»—2 =0.5

% STYITHE TR (Stationary Wave)— o T S
T R S Behl Tl Bl Sl SWR-A9 T L 2l
M FE el 81 Fehdl §1 3H ATH O FEd 2
Y FS o HERO qE FL Ghdl 2

@3 IR U % Hifd & Hu Sl 2

YT AT H Node T4 Antinode %1 0T @ STl 1

& g o SATAd 9 & TSRO0 9 SR Y STy
GIURCECi

o R, am@feH, fer ek & sifal § g
SO T & S 2
e SToTE Ol € Sl 2

% T (Node)— ST @01 & INH T foeToH
= Bl 81 9 T shed 81 59 N g St St
2l

% TEE (Antinode)— STHTH Ul o SN &l foreemo
HAeReH Bl 213U T hed 81 TH AGN < Sl Bl

% T HAWA Antinode ® &= T U %'ﬁﬁ?ﬂ 2
% T FHATE Node & ot T & %W%I

< < HUTE Node T Antinode & &I hi {a % B B
1. S UTHT 0 H Node 99T Antinode Sl HE&AT JTd

N
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Antinod Antinod

Node Node

Sol. Node Node Node

Antinod Antinod

Node=5
Antionde = 4

% 3717 UTSY (Argon Pipe)— T UGl Taell WIgd il &af
! Wl T § A UEY el € T @ i
Il Fq- o g w2

%Hﬁamé'rr(v)

= IO A B ST (W)= sy et (4)

& UE 3 TEE @ et -

@) I e Tqrgq (Close Argone pipe)— el ey fSHeht
T o % qen gE fa gar @l e SH 9% SRl
Y Fed T

@ 3EH oo fauq gf @i eafd S il 2|

@ foum gl i et Hiet Bl el
Ex :— &3, fafae

(ii) GE AT UTST (Open Argone Pipe)— 3§ T &
T T gl i ¥ gHe wE ae foavm g g
T I & Tehell 2

o T gt AR e A §) et

F1 el wd Bid 2

Ex :— Eﬂ'ﬁ'ﬁ, IETE |

Remarks:—'@ﬁ WW@WWW@?ﬁ
21 SR < &1 AT qEq W ST qX Sed= Bl
Bl

M UTEY § 3= &afq st gfa
& Felt S T -

n

=
2l

T 9% N qEY AGa—

14

4

| =TT
v =& &l =

n

aiffqent famm
1. el qur §g AN urg’ & safq & smgfa o
AT JTE A

Sol. qwarmﬁtnsq:wﬂ

S S e = =7

n
n

&< |Q|<

B _vyx 4l
a9<  vx2l

el : 98 =2: 1
2. HHHF wars‘ ED Open AT Close Argone pipeﬁ: afg
Open 3T UTEY @t MG 60 HZ&T A Close 3T

rsy ¥ HeR! Mgt B —

Sol: . Open.: Close

Pl 4
60 30
=30Hz

SIS (Resonance)

& fordl. sFI=] 3 Y&l a5 W 3 & g & 9l 9

T ST | SEeh S ol A AUk € Sl
T SH AR FEd B

& e AR W e 2l

@ o I3 Y S W U @t T s G S
difeh STAIR STq &l Tl

@ el Sl oI TR Hd THT HIH q L Tél &
STl & iR A% TR Seqw 1 dl qot eqfeurd &
ST

@ 9N THH S 99 W o % gEEr’’ S S ¢

@ 3 fopvol, sredd o aieed (10779 10713 Hiet whife)
1 d STcafeeh STl o AT wON o = Bl B

e 3 fortol &t 3afd g o steram geAt & S=A
AgAvSA W AR fwanel g g 2

@ SRl YehTYT A WHE R UEEMl S Hehdl &

@ Ig Tl fog gaeia Teagd &1 9 T 2

P4
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