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GEC|

R G FT Ageaqul 72T-
* AT & SgcshA I ATGRT Hed &

* ST AT FT T ST H HIH 38, gal H SrEl § wA TUr AG H Fqoh
S grar &

o Tg a9 9 &afd A I W g9 gRadeT HT HS YA 87 IS o

* AN A GTARIOT qUT fadciel i geaT giell § Ud 3]sy el # ¢aor gidr
g

o Jrue T gear afa & afasior &1 ua AT 30T §i

* YRIM T arg A AT 3 x 10° MeyQeshs dUT Eafd & arg & =T 330
Hrey/Aehs gl gl

* YA T GaRT ATEIH H Sl HI GO LT g

T A

awT Ry ATETH H 3o ag faefer & 99 ATegH & Y U T W doF
Ed & Foll Ueh T g TAT W TR g1 Sl &

3algXuT

9 g7 [hdT dreid # 92’ hehd g dl 92X & Whehal G ATl o ol & HUed
3ol & I g1 3R aree &7 STl 3R-ATT gl JI9TdT & Ig Yol a8 T 3K
9%l oot g1 3R e & fFeIR a9 Sd 81 T§ HUA oTed & el FOY

{AE 9 & giar gl
3T 30T - I3 O, eafa ader anfe &

(1)
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eqfel AT & HA AT

1. FO&

STe TRl €afel Ald @ 3ceet €afel # g YR ol Il S eafey A grell
g df 39 YR FI €afel A TR Fed ¢l I har &afed Ad T et eafed &
Fad T HgfT H eafe 3cued gl §1 A 30 TRSE FEd &

2. IfFaw

fore T 1 3mafa, A 3mafa & 3ifoe & § 30 sifuwas #ed £

3. |aEr

fore Tax 1 3mafa, A 3mgfy A quT OIS AT €30 A FEd &

I3k aeT

g8 T fSleg Ush T T g8 T W FARARA §lel & TaU e Aregs &
3T Bl &1 Td TSHH Teqreddl dYT Sigcd M 0T glaT 3aeTe & 39
YR T a9l I FifFeh 9T (mechanical waves) &gd &1

IitAeh TET Fal AT FAIT BT FEROT el & W ATLTH 9o 8 FAH W W
BT gl

Iif® d@ & 96R

i3 @ ATCIH & HUIT & HUT o GART 3cTod Il gl UL o el I G
& HTAN TitAeh o3 & YehR & Bl |

(1) 3T T

(2) Jegeed oaT

(2)
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1. 3IUEY T

S Rl ATETH A A aler TR @il & df ATEIH o T, adT o doled ol
fEem & ofdad &uel X §1 T 3§ YhR HT N Sl I[IET AT (transverse

waves) Fgd gl
g A HIT TAT aT1d & & A FIRA gl 8

3IIEY TN hdol B UG gd T HAG W 3ceel I ST Hehcll g1 3T To¥etal
TG Bl & 3HH 36T d 3ot HT ST Hebell 850 & MR Ta g
HIEGH A 9T I 3cUeof oTel T S Fehell ¢

A > ’3‘1'”
A =N s
f T,ﬁ”* = \ |.f ¥ |
| |
'| .'l = ‘] — % B i
II |I II i |I
\ / \ / \ J
NN.__\!___.-"I -_*_,-""ll I\"-\._*__f"
- .h L Tlﬁ
TS AT

T & AT F AT @R St HHAH Al e a1 ST § 38 497 e §1 T
eI H AT 3T & HT 3 AR IH AT AT 91T dhgd o

Th ST & q@y FHIYGAT AT 3YUAT Teh I & @ FAGAAT T T gl T caeed
A Fgd g1 3 @ g a2 g

IS T & 30T

1. fordll <afdd & T Y & dlaR & e gal [ &1 gy @ ol W
TEAT 7 3ot a{al 36T adr gl gl

2. AT STl & AT H TR Behel W STl H g HT 3cToed Gloll Teh I
e B

(3)
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=
2. e[ty adaT
9 frdr Aregd A IifR® @ gaiRd g@dr § o ATEIH & T 9T & Tolel

feerm & WA Fuet Hd &1 d9 3§ FehR &I el sl 3e]qed aier (longitudinal

waves) Fgd gl
Ig @ TSy g OeeT & &9 § gaRd gidr &

— N —
|a~;~.:l:| |a"'~*~|:| ) Y e
R L S N R RS IE a a f T LRI
M A—
e awr

ety @ A O, gd dur AW A\l HETH H 3eUeod fHAT ST Hehal g
3R Ueh TEURT T 3¢Ie0r foram Sre-al, Sigh ToeTr & gaed gH g-adg gid gl d
YT GUISeT AT STgT a7 o Terehy gq-¢Y 8l & d U faelel shgorrell &

foReeT TUTH W ARYH &7 &§ d Gedcd HA gidl ¢ Ud JUISe alel TATH W ATECIH
FT a9 9 gddca 3% gar gl

Teh HUIST €. g8 U & HUISe 3{Yal Ueh Taloled H @R UM & falelel T &
gl T AIeEd A Fed &l R H g &l

IeJatd AT & IETEI0T

1. fordl T & e T Y fordll €@ @ STt a1 g O &t g1y & diva
T 3cee addl, ety il gl
2. a1 # 3cUeof tafel a, eqded ader g &

(4)
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HIIEY AR Iqeed T A I

1. 3IFY TR H ATEIA & HUT o & olal T AT & dead $Huel Hd &
Safeh 3GIGEd TRAT H ATCTH & HUT AT & Tolel T G & FAT HeT
A &

2. 3TIEY T A AT & HTURHA A S 3T Hed ¢l A Aoy aier #
aWT & ATHRAH AT I AUSAT Hgd g

3. I A Hael AT H G AT & S ey a8, ga dgur 3
et AregE 7 gl S €

4. TEA # 3cUee] AT, T H G ARA WX 3cUoed AT, HIIEY T g
Safen T 7 3cdest AT T a1 H 3ceed o3 ety ader &

YRAMHT AT

ST et ATETT H PNAR AR 3ceed (AT AL E AT JETH F HOT o TRIaR
U A W ol 3 FH @RI F, AEIA_H 3cUeel gU fIaNer 7 gamedr ader
(progressive wave) Fgd &l

a9 F IGTEROr

dolls & STel I I Tdg O 3ceed N, Glar & a8 T & 3ol didr 31|

g e FT FHIRIOT

. Ife i T x-3787 it feom & afdaA= § ar 39 wemelr aRer F1 gHor
t
)

y = asin2m|—
Yy {T

T
A

Sel y = faruas
a = alIT & IATH

t = T HT AT Tl
(5)
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awr

T = 3Tddrd
X = Hetg ¥ gl
A = dWCEd

. I x-3187 FT FKOT 2 A wemAT aeT GIRT & ar 3FRT FHHIOT

t <
y = asin2n(= + —)

T A

e HIATAX dAT AT H HY I FHHIOT

27
Ad = il % At
T

el AP = FAA (P - Dy)
At = FAITRTA (14 - to)
T = 3adrd gl

YA aIEr

SIS &l UhEHT. eIV AT Helqed Jamal ader Ueh &1 °rel ¥ o faodieT feemait
H fa T &1 O 3T IWENT & IR & FIEdsyd Teh 4T a7 ATEIH 7 &R
T 8ldl & 37d: 39 4T [EAT TN &l 3YEMHAT AT (stationary waves) Hgd ol

EMAT JEN & ATEIH & 0T e TUT R W T/ g1 59 IR & HUll Hl
frede Fed €1 U9 s Alid Fo &1 W o g § e fawude sfman
T § 3o J¥9G Fed &l

(6)
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HYIMHAT T FT GHFIOT

2rx . 2wt
* |y = QacasTsm

L

T
A

. _ 0gs; 2mx 2t ;t.'}l
y = —2asin cos T 3

YA aIent dr L

1. Ig a@ ATETH H 3P A8 dedr ¥ afcd Te & T W o1 g 99 @
Tl 81 3T FWR-A il @ €l

2. @1 HANTT [HEUE 3YUar & HANN Y¥G & S A gl \frac{A{2)21 @i Bl

3. [ATde FI SISHT ATETH & G HT FU Fd &1 Afhet. SoT HYAT I TATH
faedel W e dUr gEdel W3R dH g §l

4. Ry 10T 9 ATt & gl 3 & Ul FT Faiak 180° gar § dd AT
% Gl 3R & T [ART Fel FH 8T gl

gAY TF YT aIE H HAT

1. 9T @ AR H Ue ARG 39T F A dedr &1 SAafe AWemHET al&r
T of TR . 31T g1 Gl o dTodh Ueh gl TATT UX BIET g §ar gidr Igar
gl

2. YImHT aE H ATEIH & G FT HUT G &1 Fdfh IR q F FEuer
P BISHL THT HUT HUT FA &l

3. YT TN F Tl HiUa TN FT I SRR BT g Tk 3YIMAT J@n
H FUNT & ST T ATH Hoea Pt BT &

4. GITAT RN GaRT ATETH H FAl I HIROT BIchl | STafeh AT a0 garT
ATETH H ST FT IO AT g g

5. gAY aian A AT &70T T Y Fell FIINaR deoldl {8l &l STdfeh 3TYFmHT
aen & Rt a7or & Teuadt fAwdel & S @al ol fr Fer A g
gl

(7)
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dqEI & EIRIYUT &1 eurd

Sd fhdr ATegd & o A1 of O e a6 AW AT FWTT H Th Ty foar
Th-gaX @1 I i gerfaa fhd Areas & 91T St &1 o AregH & foRdr wor
T TohdT &T0T T &7 IRUTHT TaEAT, Sleil TREN & 3eldT-37e1eT [aEUTgsil & afeer
T & STER BIdT § S &1 el o TEIRI0T &7 Agwid (principle of superposition
of waves) Fgd &l

g Tcuid @ YR &I e & v §cF § oifeheT ot 81 & o6 aer &1 3marH
9§l F3T o 8Tl 319R X7 T A §3T 8l & d& Jg AUl 3o Rl T o]
G Bl &1 S - AL T

EIRI0T & Agyid &1 3T I8 § &6 afg ey Aregsd & v a1yt gAg A
ggd W T AT FIA § A 98 I Toh g@R I FefAd fhT foem & dercdr Sl
gl

Al & EIRIYUT F i GhR._ & THTd Ticd 81d §
(1) safasor

(2) farug

(3) 3TYRMET a3

Sy HATLHH

Ig Ueh VAT ATEIHA g & foraehr aREaAr gl &1 Ta S AR ges ganr 3wy
ATETAT & fHeet giaT § dl 38 YR & ATETAT I 9y ATEIH (bounded medium)
Fgd &l

S8 YR & HILIH shad $O Al § & aleled ad &

SeY AT & AT & g H gl T

(1) R giErAT

(2) i aRAHAT

(8)
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=
ST HIg T el ATEIH H IHT FIAl gl dl 3R 39 Rg I Hig AT T8r
grafT, ar ag aver Arelr 34T ATSIH H goldl deil oeeir| 37ATq g WAT =g g or

dg T STl %eh 9Iue|
3R TET FT P (FOR IT HIFA) AT § df 9T 59 AT FI IR g Pl
dfes TIAT & AT & T SATUat|

fATaee

ST ST FAT IR AT e €afel A Teh TTY 3cUaed &l S & AT Uh A1y
T g feor & a1ifd =l 1 af 57 el & IRV T AAT @1 &1 AT
A §1 39 I AT & g THET F Ty aREfid g e &1 3 aer A
gl arer 38 IR & & ATde< (beats) F8d &1

fa¥gee &1 gear Tl & IR & fAgyUid 9 3meTid gl

Ueh wgAdH T Ueh 3ShaA eafel &1 Jigar arell e ¥ faedee 1 AT gar
&l RTTeg 30 Y arel wafer Aial i 3aR &3 S5 FA IR Qe AR
3R eafel Gl T gl H ST AT AT ST § aF 9 R e 3cuea
el &l ol

b o T

Illn'/ -\I III' .'-_.II If_.'-. -‘l"lll
| 1 |

favug & 3qmEIor

gie &F & HAT Mg arel TR gfdsfel &l Teh HY Teh FHAY T {65 TW AN
Solld §1 o T&aRAT &1 g 7 $is aRace Tlid 80 gl Al §A T FTaRA
$T 9o W F& IG N 3T HGRT HA F< &I o arar 1 3ngherat 7§ afads
gt gl T afads fawdig wgerndr g

(9)
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favdg amgfr &1 ¥

U s H 3cdeeT glel alel GEqar 1 T Ht [aedg mafa Fed ¢l
ﬁ?q?(m=n1—n2
STET 0y @ n, At Safer ekl B IgRE & 3R )

$T FEar @1 favdg g FEd 6

fardeY & sgagie 39T

1. faedg & FErIdT & SEGHT AT IGRIAT ATHT ST Fehell &1 ST R TR
dr TGN B AT A & AUT g TR AR ST Tgol TR &
A g g1 o faTue i Fergar @ gy TR 1 gfa A X Tohd &

2. [ATde &1 39T g b @ar &t Ag-Fr 9ar 9 FH Ogar gl
sg% fIT 3% YR & Td Y397 fFT ad g l-oid @er & e A9 o
ST & 9 38 YhA H A1 I Helcd A BTGl &l TUT €afel &l 991 &
STl § 3997 & 9ge] W Eafer T 3ngfa-aRafia g smeh &1 3 faede gars
g ot &1 39 YR e F @E & e g & T gar RmAr Srar g

dq 3R a3 darsw
3ol TH. HAfld 3cTow] el dlcl ey I § foledd arg &l & tafel Scdoet glail
gl S - arglr, €1, s 3l

geT WOl aey TAT H A e ARG ¢ al &dfel 3ceeT BIdl &1 SHAT HRUT Ig & foh
S el dleg FAl # gH arg &d 8 dl s 3ieY [Ud 9y g & eqriiod @
Sl § o eh holea®q al 3¢l &1 Sl 81 3R eafed gors & oerer § 39
9 & T HI 3T U189 g gl

3T 989 & YR & gl &

(1) GeIr 37T 9189

(2) §¢ 3Rt 9By

(1)
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1. geT JiTer a8y

Al fa & gol deR 9IS H el 3l 91T (open organ pipe) FEd Bl
Ig | ofelg & Ueh &leil P & Gell UISY §icl &1 S 38 Usd dI Teh T W $eh
AR § a 957 & #ffay T arg 7 e AW 3ot g Sl §1 S 9ISy & U
fay & gy faY & 3 gad &1 R ganrr wuse Bl

gl 3T aisd

T Uy F @y T Uk AFd aRAAT F e FE w1 & TEd TE 9y
Wafdd gl Tgel Ay T 3R g 3T JATal g1 SHT YR 98T &7 ugell &Y 8 T
HeFd IRATAT &1 AT SR AT &1 58 SRT 9§ 9 Io: gRafdd gl gt
Ay #r 3R sl e &

H: 38 YR AT UISY & e, ag FTAH H & ety ol faudia feemst &
I . SR &1 TSiefeh 3TETRIGUT & 9 3peed ’al 3cqeet g Sl &
dqfeh 3T 9159 & Gl ¥ ol § FHIOIT SHb aleil R T Hed JE9G gl o
el 3 U § FH JAUT fA9A 2l JhR HY FeAlel 3cet g Fehell &

2. 9¢ 3T Uy

I T R A Goll ddl gAY R § d¢ 30T 9139 gir g1 8 §g el arsy
(closed organ pipe) %gd &l

Tg | s F uH A ¥ I duw g R ¥ ger T usd g g
o193 3T 95T & ol Y W Gheh AR § df 9189 & 3eT Hr arg # ey

(11)
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s
@ 3cTeel B S &1 S 98T & d¢ X I 3R Tolel oerdl gl T gant #¥9se
foRar m=m B

§¢ 3 9T

dfeh 30T a8 T d¢ A% Th Te IREHAT d RE FY Wl Sqd Ig R®ar
Wrafcd glh Gol faY dr 3T ol el 81 38 JhR Usq &1 s fa7T o U Heod
IRHEAT FT AT FF FAT & 59 FROT TE I G+ dg Y T 3R Telr ST &
3d: $H YRR d¢ 3T UIgT & 3HeI a1y TeT A gF ey ar faulia feamsit
3 T T oI ¥ et SETITOT R AR IR AR et @t e
i IIgT T T TR Gell dUT Uh MW &G 1 I G B W 9 a>m g
R & fawde g g

37d: d¢ 3T IBY ¥ Shdd AN AT & 3¢9 alar &1

!

Fifeh el 3T gy A -FH TUT fava gl FAr 3cUe=T gl &1 safaT geo
3eTeT GI8Y § 3cUeel Y, S 3ifelel UISY < 3UET 3t AR g gl

2ol JHTI

ST YRILT AId AT 98Tk & &g A&k I giar g dr Y&tk (HIdT) S Yehrer &hr
3G A $o Jeod HeGH glaT g1 3T

"SI GRIT Wi T YeTeh & &I 3Mafeish I o RROT GRIT BT AR 7 gl
grel 3THTET Race] @l OcaT I Yahrel H 3icek g3a (Doppler effect in light)

FEd 8l

(14)
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STCa IHTT & 3ST8I0T

1. TSSTell & @il W o3 Sod &l TR$ Sl T QAT T g o Jehrer dst &) @T
g1 3T 3| MG 96 W &1 W oI §A H o« ¥ g o & al &
TehTel AT Tl glaT &1 31T Wehrer & 3gf A g S § 39 & Jehrer
# SICeR 91T Fgd B

2. IfE 39 Yol Tl TR @3 § o g¥ & gToial el 31T @1 o Sfd 3T9eh a1
3T & o 39T gloal Y ATl Al Fells ol g1 3id-&afay Fr 3mgfa
Fr gl gl 81 W S & T IR g ol ST & Al 3Teh! 38 groe
$T marer e GArS &t &1 3T eafe S s o wda g &1 ar 58
eqfel F el JHTT Fedl ol

sfee faeyTae
YehTeT Wi AT W&Teh & e gl GRactel & SHRUT, Fehr S & Scdforcd Fehrer
RETGE qUT YaTeh I AT el & 3’ &l SitoR TaedTde #gd &

e | SHERFRITE — ()2

ST8T v = YehIer @I AT U&Teh I dar

C = YhIer &I dTel
A = aEdIae alareed

SICeR W &1 9

1. ST YeTeh AT Yeh1el A & & 1 gt O T &1, 37T Y&l T Jehl Al
Ueh G@Y I oX® 31T @ &Il dr
Fid T AT g

1+v/C
1 -v/C

o=

STeT v = WehIl T aredider Mg
vV = YTeT id IT 9T T a1

(13)
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15 &

C = Yl &I oIl

2. ST YehI HId TUT YeTeh & & 1 gl 9¢ @ g, 3rUTe aTeh a ehrer &
U I AT @ T S W@ &l
Fid T AT g

1 -v/C
1+v/C

3} IHTT & 39T

. SICOR YTd S@RT ART AT 3TN TSt T 91T ol 3eTATeT SfTT ST Hehell
gl

. ¢fthen g argelt T 1T &7 g oo & T T \@RMeT 7 J=A9T A @
S BICeR I81Td TR 3R glcll g

. 9gd U8 W 33 W A5 SIS I AT F G ol H SR THIT F
9YeT gl gl

. RfFcar gafg a5t & off sfear 9 &1 939 gl &

(14)
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NCERT SOLUTIONS
33T (Y8 HSAT 406-408)

U 1 2.50kg G&THTA hl 20cm o1 difeld SRT IR 200N &ol &l d=11d & | Ife 59
SRI & Teh AR oAl 3110 STcehT &1 ST, A 3cdeet fdaiist fohdsl T # gar R

ek qgaan?

3l-

SRI &1 58HH m = 250kg, @4l | = 20cm = 0.2m

TUT BRI &1 d91d T = 200N

CSNwIEETE g = = 2{.]?;1;5 — 12.5kg m

.. SR T S U aT @ 9rd

v /T _ 2008 s~
K 12.5kg m

e e R de dgaH H AT | = 0.2med]] 0 S H O gHy

t=1 = 2= — 0.05s

v dms—!

U 2 300m FA HAR & N F TR 37— ek AR & 3R 9§ dTelld & 9reil
q Tordl g | Afg ] # «afel &Y 16T 340ms-1 § df Ie2R o Talel bl eafel FHIeIR
oY TR geerR faRTel o foharelt &R &1 GeAT8 a2 (g = 9. 8ms2)

ITR- HIAT GeeR I ATels deh Tgaial A t; TT €afel ol dTena § HAR & o deh
agdel A t, §HI o1l g

(15)
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h =300m

Tee] Sl AR & oY & drere. ds a1fa |
u=0, h=300m, g=9.8ms-2, GHAT = 1,
~.h=ut + 2gt’sec.

300m =0 X ty+ 5 x9.8ms™> x t

oty = BB 7 g

egfay T daTerd & do1 @ AR & oY g a1fa

ad g8 h = 300m, &afa &l I1el v = 340ms?

». el ol oY ek ugael # o HHA

SHIVOM CLASSES - WhatsApp for Notes (8696608541)
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_ h __ _300m _
tg v 340ms—1 0.9s

*. Y ol faRTe § oo edfel & HIeR & 2fi deh uge # oren o
t=t:+t,=7.8+0.9=8.7s

U 3 12.0m oI Il & dR &l GIHT 2.10kg | dR & dera foed=r gl anfge
dTfeh 38 dR W fordT 3179 d¥eT shl Tl 20°C IX 9[h I # &gl ahl dlel (343m/s”
1) & SRISN BT

IR- TgI L = 120 HIeX o139 dR &l GIATT M = 2.10-fFa dem dR # 371ueey aier
&l Il v = 343 H/A2

) _ M < 2.10kg
;TR @i wEE g m = = oae = 0.175kg/m

VAR IR A B Ed V= %
= vz=21
m

s 7@ T = v2 X m =/343my/sec.)? x 0.175kg/m
— 2.0588 %.10*N
— 2.06 x 10*N

sr%mgav:\g R 3TN leh TE ShifolU foh I A eafer st arer =i

a. gTd R fAsR 78}
b. dT9 & 91T §¢ STl g
c. 31TedT & AT ¢ SITal §2

3l-
(17)
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15 &

a. aqﬁwﬁﬁwwmaﬂqm-a@ﬁwﬁﬁwéswv=\/§®wﬁﬁ
gidT & o G1a P o acetel W &afal bl I1et v ST AT #t JgoT ST W] aRdd
F 0T =Tgi gidTl

AT GIAAY T W fodll 39 & 1 ITH-379] SHHAT Shl 3T V T a6 P g |

afe 31 T 3U[HR M 9T g9+1cd d 81 4,
< _ gl _ M
O1 I IRl V = ———0 y

3ic: T g0 PV = RT 9, % = RT

&RIEH% = R—J — fqudie [T & ad 814 W]

YT a9 T o ad gt W Al ST19 P ol Al dcotdl, di 39k A1 geicd d
AT ft SgeT AT wwgga?rmﬁa?r@?ﬂ,mﬁ%aﬁa?rmawwmaﬁ
SCoreTT; 31d: Afe Iy 31ay 31 A1 19 fawd 3¢ df eafa &Y 9rel R gre-aRkads
I hIs UHTd gl Uedll dr] A | &alel &l ITeT Ud g9 o did I o # @
IRTE

dlcl V —

GId P =y

(18)

SHIVOM CLASSES - WhatsApp for Notes (8696608541)



b. Ry # eafel &I =16l W ATT 1 Te1a- el 3 & forw - o A1 I 6 ATa W
st e g1 afe forel 39 oY 91 fomam e o srarfeifEd <) fafaar aes1a §-

a9 g« W afe AT el & foT Tadea § a1 39T g9 (d) A gl SITUaT,
%mﬁgamm?raasrmml

afe 3 fordlt ada # deg g A1 391 geicd (d) T 9al g9 W] &1d (P) §¢
STeeT, fSR Pd T AT 96 ST |

31d: 3 &1 d1Y Ie W 39H eafa &l 911 3¢ ST gl

afe; et 31 o Teh IMH-379] BT YR M, BTed d FT T V g, ddV=%

Ife 3 &1 g9 P 9 AT T g a1 39 FH0T PV = RT &,

%:RTS{WEZE

M
S Ny MRT
3c: 79 1 @ o 9e Vo= = ™

37d: forelY 318 # eafer <l a1el €D WATTY & FIHA & IshATIATA gldll & |

apfav oc /T

. arg #H &g Y =ATel W ST 1 GHTE-3Tg; a1 (STerar f&ell §8) ol Belcd d,
[~ I % elcd ohl Jofell H S BIdT ¢l FH HRUT 37 I H eafel i Tret
ek AR Sl Jelell H §¢ STl g

U 5 379« I drar ¢ o v faar & o8 el aler wead vy = f (%, t) g1 fawfa
ﬁaﬁ%,ﬁlﬂﬁxﬁwtaﬁx-vt3T€JIT:|Tx+vt%3121'1?[y=f(xivt){-iq\lo-lo1ﬁ&lchc
BT e T 9ehT Uiaed off T £2 A QU 910 vy & YA Helel ol qIefor

hich Tg Id1sU o =1 ag fhd wamet aieT &l fAwfd e ordT &

(19)
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s
a. (X — Vt)z

(X—}I{—uvt]]

b. log [

1
c. (x + vt)

3R- T Ufaelld T 81 §1 Teled f(xut) ol T di91 fawfd aea & forw
SH Thelel hl Yeh &70T AT Yeh foeg TR fATHa dem aRfAq grer anfgu|

0. STd X — 00 3[AT t — oo Al el (x - vt)? TIRTAT gl SITTI; 37d: TG ol
JATTHT T3 &l fAWITd g1 el HeheT|

b. SId X — o 3T€IT:ITt—>00FI§rtI'Tv|Frlog(x+:—;) BTCIﬁﬁIHﬁGITQ?ﬂ; 3d: g Theled
TITTHT 3T ol faidd gl Y ehdll

C. HaXﬁwﬂaaTtewﬁﬁaEWQﬁ'@HW@ﬂ; 3Ad: g theded
FIFAAT TR 3T Y fAwfid X Tahdr g |

U 6 IS TGS dRY H 1000kHz 3TgRI T IRIHA eafet IAafold e g1 Al I8
tafel STl o g8 | Tohdlal g df (a) Widfdd eafst, dem (b) arerfAd eafer dhr aiarced
oTid hIfAT | I TSIt H eafel Rl ATt shaAeT: 340m/s™t 9T 1486m/s g

IR- g1 3mafdd adeT St 37a,

n = 1000kHZz = 10° Hz = 10° HehUe!

9 H eafa hl Iref v, = 340 HI/A.?

STl H eafal bl I1et v, = 1486 HI/H. !

wrafda eafa arg & € 71fa el 3ra: 3Tdh aereed|

(20)
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Alzv_lzm_g,fllgxm—ﬁm

n 109 sec.~1

— 0.340 x 10 >m = 0.340mm

gReTfAd eafet i 3mafxy sft n &) gl it 3rgads & 3mafy A8l Sgerd! & a1 I8
ST #, 91fa w1 3rd: sghl aiereed

1486m /s '

Ao = 2 = F 1486 x 10 °m

n 10%sec. !

— 1.486 x 10>m = 1.486mm = 1.49mm

g 7 fordll 3reqaret H Sidenl H SIFRT AT Il o1dTT= o folT TRISIST ThelX ST 9191
forar ST B1 39 Hde A eafa & ereed fohaat & s eafar Hyarer 1.7km/s?
&7 ThelX ! YTelel AT 4.2MHz 1

3i-

A B A v = 1.7 B/l = 1.7 x 103 Hiy. L

g n = 4.2MHz = 4.2 x 106 9.1

i | — Y 1.7x10°m/ sec.”

n 4.2% 10%ec. !

—4.938 x 10 *m ~ 0.4mm

g 8 fardll S W g 31egeer Ui deT 1 guie

y(x,t) = 3.0sin (36t +0.018x + E)
4

ST foram ST £ 1 IgT x a9 y Audialer & qem t v A g1 x Y gaarHh fgom ard
e

(21)
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awr

0. T TG VT d3T § 31yl 3TYRTEAT? AfS Ug UTET a’aT § of SHeh! dTel del
TTROT T feem =T 52

b. SHRT ATH dT gT =T g2

c. 3¢H & THAY Sh! IR FHoll AT 52

d. 39 a1 H &1 AT FAER] & o & FeidA gl =1 82

3~

a. & 710 Fft. o1 gariafEd s fAefoifaa yer & forgr S adr g
y(x, t)=3.0sin [0.018( 52 ¢ +x) %] . (1)

78 @iy y (X, y)= asin {%(vt + x) + (,b[]:| FUB B14(2)

37d: Ig YITHT 3T i UGfefd acl §1 Halo, (1) T (2) T Jelell ¥ Tl v =
(0018) J#/A. = 2000 TAY/A. = 20 H/A:

TG AT x- 3187 I SRUTHS (G2 H AT RN F IR 3R I g

b. GeT: GHL. (1) T HA. (2) HI Jelell A

T a = J. Ucm, = 0.018

0 T A = ( 0.018

0018)(:[11 (M)cm — 349cm = 3.49m

20m/ sec

. _ _ o —1
..W—%—W—5.73SEC

c. YeT: Halo (1) AT (2) hl Jofell | 3TRFTeh shell
¢o = Frad

AT & Gl ShATA fOERT o dig &Y gff = A = 3.49m = 3.5m

(22)
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=
U 9 U 8 H gfofd aiaT & folT x = 0cm, 2cm TeT 4cm & foiw faTemost (y) 3tk o=t

(t) & o ITH MA@ HIATI o1 JTHT Y 3R AT g2 3MATH, TG 372aT Sl
H O et uge3ll H gamal a¥er H Grerell a1fa Ueh foieg & g foleg o et B2

3T~
&1 IR YITMHT AR3T T FHIEOT
y(x, t)= 3.0sin [361: +0.018x + g] 3, (1)

a.x =0 fau

y(0,t) = 3.0sin [361: + ﬂ .. (2)

I w =236 = 2 = 36 = sadem T = (L) TBUS, 3Hd: THE (2)

T 18
(t) (y)
0 3
V2
T 3
8
2T 3
8 V2
3T 0
8
AT =3
8 V2
5T -3
8
6T =3
8 V2
m 0
8
; 3
V2

(23)
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§|wc.o

-

3rd: (y - t) 9sh O & g3k (a) ¥ vefefa grem
b. x = 2 9 & forw

y(2, t)= 3.0sin {36{; 1 0.036 - %]
c. x =49HT & faT

d. y-t Imp o & wefefd ok @ Sas URfETS el & 8 giav|
9% 10 YIMAT I[UIGIT 8T

y(x, t)= 2.0 cos 27(10t — 0.0080x + 0.35)

o x derm y Sl m H a1 t &l s H for 321 8, & fw 3 21 Srered! fosgsi & S
FollecR fohdstl g fSieteh s I gl §

(24)
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fag @ wd. y(x, t)= 20 cos 27(10t — 0.0080x + 0.35) =t gemn gmifoe wfi=o

y(x, t)—acos%r( —|—¢) ¥ I R,

1 _ 1
1 —0.0080 @ A = (b ) em

= 125cm = 1.25m
RgFaR Ao = (2—;).43}( (el AX = Wi@®)

a. 5 AX = 4m @ A¢p= % % 4m = 6.47 rad

b.sw Ax = 0.5m a1 A¢ = — 0.87 rad

27
1.25m
c.9d AxX = —md’rAc;S (T’T) X %m: 7 rad

d.og Ax = 2 mfi‘rAqS (—’r) X Tm—151rra,d

g% 11 Gl AR R aRagg forelt diferd S W 3reporeer faeermast shl 38 YR e
forar IR 8

y(x, t)= 0.06 sin (2—”

. x) cos(1207t)

(25)
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s
Sgd xdemy I m & den t 1 s A o = g1 =98 91 i oewTe 1.5m g fSadht
Tefd 30 x 10-2%kg &1 FA=fafaa &1 v dfFw:

a. TE ol YITTHY 31 37eraT 39T a9 & 4 o fAwfd exar g2

b. 39! AT fgda fem3n & 31T ! S I9N & 31eARIY0T o TY H ol
gU Tcdieh o1 ehl aITSEd, TG T TTel iTd <hifoiv |

c. 31 H =g oid Fhifav |

3i-

a. T3 91T TeTet &) 3Tadher] o IUIThT & WG H § ol dH Ueh x &l ST Helel

AT QIR t Rl hISAT el g 37d: TG TYRTIAT X3 hi &g hidT g |

b.
"~ 2sin A.cos B = sin(A +B) +sin(A — B)
. y(x, t) = 0.06 sin ( 3 ) cos(1207t)
— 0.03 sin (22 + 1207t ) +sin (25 — 120nt) |
_ 0.03sin (1207rt + 2“) _0.03sin (12071"5 _ %ﬂ)
=Yy1.+Y2
. 3T T y; = 0.03sin (120mt + 23 ) [x- 3787 Y FoTTh G2t Fafa
TRTTHT e

WRrafdd a9 y, = —0.03sin (1201Tt - @)[x 3787 Y eI feomt GaRa
TETTHAT TR3T i1 €€ ol A TRIdclel & hoeleddy el g8 o 1]

(26)
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15 &

3 qo wmH @@y, = 0.03 sin (12[}71"5 + ZT”) @I qerT
e wieR y, = asin(wt + kX) I3,

smm a = 0.03m, w = 1207 rad/sec.; k = 2?“

coemiin = & = 1201 _ 60 sec.
2 2

weE \ = 2L = 20 — 3m

K k3
3

@@ v = n\ = 60sec.”! x3m.= 180m/sec. "

SR T UHie arETg & gegdH M = %

3.0x10%k _ 1
T —2'=2'% 10 °kg/m.

sy Tt g v = 180m /sec.

e v = 4/ L /(R T = S & &)
sovi=2

m
spEaTa T = v2 X m

= (180)2 x 2 x 10 °N = 648N

U 12
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15

awr

a. 9% 11 H gfofd S W o1 & folv Id1e & =i St & 9l foeg g =
i. 3mgf

ii. eIl
iii. 3TRITH q o] hld g |

379+ ITRI ! WY HIfIT|
b. Teh f&Y ¥ 0.375m R & faeg o1 3ma1H fohd=tr 82

3IT-
a. SR T a@T-
i. fegeg o faferd ST & Gt foeg3il &t g n = 60 QehUs-1 AT 3
ii. Teh od H G foeg GHTA el H Shedsd hid g | (g & 3ifdler)
iii. &1 3T 3TSRTAT TET Thetel E x Gl IR AT hl 3TATH
A(x) = 0.06 sin(%”‘)
o Ig foeg 1 R x W3R ar §1 3ra: Feft foeg 9ot smame &
e AAg] Pd o |
b.

g7 A(x) = 0.06 sin (2—?) ix =0.375m @ w

w530 o A(0.37m) = 0.06 sin {W—Wﬁ] m

3
] _ (0.06 x %)m

= 22%m = 0.042m

IS

— 0.06 sin {

(28)
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T —————_———~
g 13 <iid fondll Ty adeT (315 37eraT 3eIee) o faverdst &l fawfod e

aTel x T t & Hold QU 3T § | TG TATSU foh 543 A i (i) WY a3 T, (ii)
3Ty 9T T, (iii) a1 4 fordt off aeT o1 fasfi g =Ag) T §

@@ Y = 2cos(3x)sin 10t
b y=2¢/x—Vvt
(¢) ¥ = 3sin(5x — 0.5t) + 4 cos(5x — 0.5t)

(d y=-cosxsint + cos2xsin 2t

3i-

a. TG Poldl Teh VAT aieT fAwfod sdar g1

b. X — oo 372l t — oo G Thelel TIRTAT B ST §; 37d: Ig fhdt off yepR i
AT ol AR A8 idar|

c. fear arar et 3181 it g feor (Tah Bl feem) & et atell af a3, Sietah &g
Z ol Tholleek &, T RARIAY] F §A1 oI T F&fefd HedT ¢; 37d: Tg Ueh YIeh
T

d. ﬁ'CIT?'ITITthTVI?ryz cosx sint + cos2x tsin 2t, Gl MYIMHI A1 & TETRITOT !
vefetd st g

9% 14 Tl ¢ ¢ohl & dIF dlfald dR 3191 He faen # 45Hz 37 & e S gl
39 dR &l AT 3.5 x 10-2kg dT W& gTATH TeTd 4.0 x 10-2kg/m g |

0. AR 9T 379 3T hl ITet AT B |
b. dR # d<1a fohd=r &2

3T~ AR ! HeT 3G n = 45Hz = 45 Yehug?

(29)
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AR &1 E&& geica 378I7d Uehich o19dTs hl GTHT

m=2 —40x10"%*kg/m

marzam M = 3.5 x 10 %kg

! 3.5x10 %k
HﬁfﬂﬁﬂﬁﬁL:%:[ . g}:%m

4.0x10"%kg/m
. _ 1 /T _ 1
,maﬁ%ar@ﬁfn—zl — =5 XV

(TRl Vv = \/% — IR R R T FI 91)
s v=nx 2L = 45sec.” ! x 2 x (i)m

= 78.75m/sec. = 79m /sec.

ey T 2T
junl juil

s aRdTE T = v2 X 1m
= (78.75m/sec.)? x.4.0'x 10_21{8/111-
— 248N

T 15 Ueh O W Gell A8 T W IeIIAT O of3ft 1m o1l SAferent, fona
forard 3mgf & |id (340 Hz g o1 WA fg3sT) o 1Y, 519 sAfeleht # a1y hictH
25.5cm 37¥dT 79.3cm BIdT & A9 311G GeTidl g | TNeTNel o did W arg # eafel
&Y TTT T 3MMehole] hIfAT| SR & UG I AT HTl ohd & |

IM- A TgATTeT ag-Fasil i Tgell ol shideh oIFarsdl | T I, § deT TR gt
<hl 37gf n @, o I-E01 H eafel hl Tret

v=2n(l - 1)

(30)

SHIVOM CLASSES - WhatsApp for Notes (8696608541)



awr

= 2 x 340 YhvE-1 x (79.3 - 25.5) T
= 36584 JHI/ Ahve
= 365.84 HIcI/ Ahvug

9 16 100cm I TIol-B8 39+l AT foeg W IRaG 1 80 3eIced Fegai ol
He1 3MgfT 2.53kHz & | ¥l H eafet hY aTet =1 g2

3~

|« — )2 —— :

| = 100 ¥HT = 1.00 HIeX I BE & ALl deg W IRdG glel W SHH 31e]ced FHFd
fqu for &1 #1ifa giel | Fe faeg W foTedeg de ©8 & W@der &R | Tg F=i91|
REawsg B

(31)
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T Y
X A A

l=3+1=73

= \ =2l

3d: aee A\ = 2 x 1.0 Hiex = 2.0 MR

39 n = 2.53kHz = 2.53 x 107 YHvs!
. @sHaR I vV = nA = 2.53 x 103 IPus 1 x 2,07

= 5.06 x 103 Hi/ Ipus]
= 5.06 foodl/ gt

¥ 17 20cm IFETs o U189 hl Udh FORT. 6o g | 430Hz 3MdRT & HId gRT 39 12y
hl SI=T-HY UG fAeT 311 gRT 3 &l T 82 AfS 39 989 & gl R gt
gl dl it &1 Ig Hid 39 UISY o H1Y 3e-A1G hial? dig H eafel hl Irel 340ms™ B

3R - Jog 31131 Y18y ) o aTs | = 20 J+f =0.20 HeX
9 H eafa hl I1ef v = 340 AHI/4

». o5 3ifeleT q18q A HeT g
41 0.20

Ne = +~ = (ﬁ) — 425Hz7

g TH TeATS! BI9T Sk g TG Glad HeATel el 3Tgi shaAeT: 3nc = 1275Hz de

5nc = 2125Hz g3ft| 31d: 430Hz 3N % HId gRT U189 I Ugei! IONgT (eTeaveh)
371G GRT 3<fSTd hl ST Hehell B |

59 % ST R ol gl TR IFhT (G 3ifefet Urew) He mghy

(32)
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ng:%:2><425:850Hz

goToh T, I |Gl Al 3l shaeT: 2n0 = 1700Hz, 3n0 = 2550Hz Blef | 37a:
430Hz 39T % Hid ¥ TR T HI HAGT I7TSId Tal g1 Hhell| FHGIT II8T &
aleil AR ol glel W 1 §31 430Hz 3MTgixT aTell Sd $8eh A1 371G w81 el |

Jerfeen fafer- AT 430Hz 3TgfT &1 TRF N d HATEY & A1 3egellq &l B |

37d: 430 = N d GeIdl bl 3mafd

sfq 430 = (2N — 1) 5 (. 5= uigu ¥ fass Sl S < @)

430 4 _ 430x4x0.20 .
(2N — 1) = 4804l _ 430x4x0.20 7

2N =2.01 = N = 22 =1.005

Tfoh N qUIieh § 37d: N = 1 37d:430Hz 3G & Hid o AT Igell UMY (IeTeaian)
37ATE GRT 3AfoTd <hl 31T Hehell & |

g18q h Qi AR el glel W

21

430 = N x (1)

(- Gl U189 H A 9 fAuA Gl YR o HATd 31 i B 1)

43021 [ 430x2x0.20 _
N = s (smgaam) o

W N qUITeh BIAT AIRT | 371 Gl R R Gell 9189 430Hz 39T & Hid a1d
foralt oft faem 3 317 g 3T =781 B haT B

(33)
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Yy
g+ 18 f&aR &1 21 SINAT A 9T B U 1Y I TR &7 el & aT SSr-9r Sl

gl & RUT 6Hz 3T o fATdeq Icdest TG & | SR A Tl T1d Hed Tl W
faegeg & 3mgfd gea 3Hz 38 STl 81 AfS A &1 H{et 31gfd 324Hz § @ B <A

safe & 5

IR- fear g S8 A <l 3mafd nA = 324H2

fd Qehvs farueal &l @& x = 6

*. 3T B Y §I97T 3MGRAT n = ny + x = (324 + 6)Hz
= 330Hz 379797 318Hz

el g3 ST ol 31MgfT n o< VT (T o fesr )

37d: SRI A W eT1d 9eTel ¥ SHehl 3ngf acail| Afe B hiHgl 3mgii 330Hz AT off
ST @l nA = 324Hz % B¢ W 330Hz ¥ 3HHT 3.6 H 31k 39T 3791q favdeg
¢ Yoy fawueg gy e @ g, 31d: B hl €@l Mg 330Hz o glehY 318Hz &1
g1eft; Tfeh deTTa TeTel W ST9 A i 31gf 3241 Teat 321 T§ STR9T a9 318 | SHEI
3T 3 319, SYH & 3dhel o

U 19 WF hifSTT =T (372aT Hhd) -

a. fordl eafar Rar & fawere fauee, e yegee gidT & 3R fawenye yeuee, e
forgeg graT & |
b. 3@ = glel I #ff TGS 3raReen! I gFl, faem, wapfa de 3R gafda s

cokd

c. araforst e faR & @RI 1 3T TAT gl W o) g Gl I 3cdest T
A g oId gl

d. B 3]Ce T 3TIRe Gl YR hl a3 Sl GIVOT S Tehd § STaieh Iral &
haet rjeed ait ) TaRa g T §

(34)
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15 &

e. RN HILTH H GTRUT o AT Weg ! 3Tehidl fAshd &1 STl 8
33-

a. &afel TN H STgT ATLTHA o Ul ol faeTIeT FeidA (fovenas fogeg) gar g
gl T AR UTT-91 g & 3reifd agf g1d 1fshda (519 Tede<) Biam §
eI STgT et Fge (fAeema=l-vedes) §iaT § 96! ol R-F 81d & Jreid
a8l e geIdH (a6 faege) giar g

b. TGS 3 NG hl TIHH G 3o Xl © | A ai@ 3TeRTerehl 8
cHITRY dT9d dlledl § ol IHINCS Sog AT -ofd & | Wiafdd a3ar 6
3TgfY dem dierdT hl AT TeT @ Jolell shich THINGS 3Taerehi hi gff, faem,
Yehfd T 31TehR GiATHd o oid & |

c. Uh TR H Ueh Hel Toeh & I $6 A Hl 301 gid & | Jafd
arfore derm fdaR & 3t Wi A Hel TWRP! Gl gl TAT gl & IRe
3oTch AT 3T glel ATol ETANRI bl TE, Mgl dom smufere drgansit
H fATar gidY g1 S {11 & FRUI S GgaTe folam ST § 1

d. 3} H 3T YATEIAT & GTeT-Jrel 39wyuT yareerdl off urg Srdt §; 31d:
31T H Sl TehR ! T3 IR g Tohd! &1 39 AU 31 & Shael 3mad<
JARLIAL &1 918 STTcil6; 31d: 3161 H dhael 3igqed a3l g Faikd 8l Irdl 6 |

e. U eafe Teg ohe fAfeiesT aiarcal hY aial ol fAI0T gidT &1 519 I Teg,
gRardY ATezre & UaeT Hdr § dY A d9) 37e19T-3T619T 99N F I T §; 37d:
=g, hT 31 faehd &t SITdl g

T 20 Y61 T o STl FAeTeTel I W3 ol YS! ofled aig H 400Hz 3Mgf i
A1 ST 81 (i) iehid W T3 YeTeh & fore Hit i 3gfd o greft Stafen Yot
(a) 10ms™ T | IehIA i 3R F1faefier 8, 94T (b) 10ms™ TSl | WiThIA & T
ST T8I 82 (ii) Qi g1 Yaull H eafel hl ITet ST g2 9Tled a1 A &afel hl TTer 340ms
LIS

(35)
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3~

i. HIE Rl Mg v = 400Hz,
IAMST hT ITT us = 10m/s?
9MText I H &afel hl Tl v = 340m/s™

a. 918 YS! (eafa-Hia) fR Jeren ht 3R arfaefier § aY Yeteh g1 ol 918 eafsr
EJEICIST

v = v( %) = 400( 50 ) Ha = 412Hz

b. ST& YeRME! (HId) R UeTeh | X ST @l & dl WeTeh GIR1 gl 915 eafel hl 3mafa,

v’:v( ¥ ):400( 340 )Hz

V—Vg 34010

= 38857Hz ~ 389Hz

ii. 2 geReul A eafe Y Tt 340my/ st (3mRafda) g

T 21 T A8 H- TS HIg IeIMa) oo dr H 400Hz g Sl AT o1 T B
dsft 10m/s ™ ITel B TS T FAH Y 3R I §g1 ol9Tdl g | T2 oh TIehiA W TS
fRelt Uateh o foru eafa i siafay, aRercet e arer &1 82 &1 I8 Rfa aega: 3|
fefa & Fawy § S arg ored 81 91 9&h 10m/s™ ITeT | I18 hl 3R Al Y&l
g1? oTled aig H &afaA bl Irel 340m/s™! of Hehdl B |

ITR- HICT & 3T v = 400Hz, oTfed 9 H el &l ITef u = 340m/s™?
arg <hl (V&Teh sl 31]) TTeT W = 10 m/s™?

*» YoTITTSY (T deI Weteh el R §; 31d: Us = 0, Uo = 0

(36)
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- D R T ) o v — v("“"""‘rﬂ)

v+W—vg

_ 3404+10-0 | __
— 400( 2241-0) — 400Hz

I UeTeh hl 3R IeT Bl B

* U&Teh o foTT G T ITel = v + W = 340 + 10 = 350 m/s?

ST Yeteh o foru A1t i 3gfa ffaa (400Hz) i

: ; _ v+w _ 350ms™!
i i B R N = =

= (0.875m

<51, A vater A1S Y 37 SIS, ol w1l earaedl Te el e gl §¢ Siee
STt eafa &Y arer sraRafda et

srfaRes 33IH (IS TEAT 408-409)
g 22 fRel SRR IS WM IUTTgfY aReT 39 YhR e <hl 915 B |

y(x, t)="7.5sin (0.0050}; +12¢ + %)

a. x = lem dT t = 1s W &) foeg o1 fazender g Sreret i arer J1d Rifae)
T g Tl AT TTROT i ITeT oh TaR g2

b. S & 3 foeg3il &l 3rafeATa Si1et hIfSTT foreTent sregyreer fawemuet qem =mer 3d=it
gl & Odel x = 1cm IR 4 foeg A FFT t = 25, 55 T 11s W B
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3~

frer y(x, t)= 7.5 sin (0.005[]}( 12t g) (1)
DU & e DI 91

u= = 7.5 x 12 cos (0.0050x + 12t + 7 )

sprr 1 = 90 COS (0.0050x 412t + g) ..(2)
X =198 dUT t = 1 YHUs R fa=uro

y(1,1) = 7.5sin [0.0050 x 1+ 12 444 |
= 7.55sin(12.7904 rad)

my = 7.5sin (12.7904 x 122 )

— 7.5sin (2754 x 180°) £ 7.5sin(732.83°)
= 7.5sin(720° + 12.83°) = 7.5sin 12.83°

— 7.5 %0.2215 = 1.67cm

&l feeoa T = %r = % = 3'T1‘4 = (0.52sec.

@ru = 90cos(0.0050 x 1 + 12 x 1 + 314)

= 90 cos 73.3° = 90 cos(720° + 13°) = 90 cos 13°
=90 x 0.97 = 87.7cm/sec.

(38)

SHIVOM CLASSES - WhatsApp for Notes (8696608541)



fedl T wfieRur (1) 1 ge y = asin(wt + kX + ¢p) IFAR,
w = 12rad/sec. @ k = 0.0050rad /cm

12

= 24cm/sec
0.0050rad /sec. /

CdEEd Vo= % —

31d: WY & hl hUT S el ITel diaT ATl & SIS =Tg) ¢ |

TR +n) GRAT W FeiT feg3it IX R&d hoil on1 f9eTast qem Gletel el HAT glaf |
(STEf A = THarE)

. 2m _2r _ [ 2x3.14
Sl K= 5 T\ = = (—D.Uﬂﬁﬂ)cm

—1.26 x 10%cm = 12.6m

x = 0.01 I, 12.61 #HI, 25.2 Y ... YT Ul T [GTATIS. T ATT JHTT graf |

U 23 eafal 1 s DfAT Weg (ISTERunS HE &1 'Oy ) Aregsd & S SATan
g1 (a) 1 38 Wbl s AfFa (i) 3maf, (i) awerded, (i) Heror 6 are
22 (b) Ife TWeg €T 1 Tee ufd 20s g 31a0fd A U 20s & IYTT RS
FO 3197 % fIT da7d! & df Il gRT 3ce=1 TR <l g

3-

a. =181, TRl Teg 61 FIE FAfFa smgfy sraar aerded sig) gl | Teg & HeRol
&) Tt AfYa & o Aregw | eafa fH aret & TS

b. =g}, W@rsrqf%r%m 37e1dT 0.05Hz =T8T g |

U4 24 80 x 10-*kg/m-! AW gTATA TeTcd i fohd) o1l SN &1 Tah fAT 256H2
37gf & faeld arfeld TaR= fgesT & a1 81 3Rt o1 g faRT fone! feR faRell & W
TGl g3 foell ol & Uofs & s § ford WX 90kg & o1 ofceh § | faral arer &
TR 31Tk FHolt ! 3FeNd o oidT § ST swror gg fa @ wwrafda aden =1 3mams

(39)
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s
WUT gidT g t = 0 W S o a0 &R (fgegst arel fY) x = 0 TR 37egueey favenast o
& (y = 0) eI dg y-318T Y ereiTeaeh fom & regfeer arfaefier § 1 aaT o1 3mamet 5.0cm

g1 SN IR 39 3T ol Ui Fel dTet 3TeIoeel faeTaet y @l x e t & Thotel o &9 A
ferf@u

IR~ SN &1 @k ga7cd m = 8.0 x 10-3 ferar/#lex:

S W NI =11 T = Mg = 90 x 9.8 R+l = 882 =4

o, el % SRI & TR 7egyreer e hi lo!

— \/ 882 m/sec. = 332m/sec.
\f‘ 8.0x10~"

SR H HaRd d¥er &l 31gf = $8eh Ueh AT E Fg TRA hl 3gf = 256Hz

« SR A FaRd 3Feoreer HeTH! T hl aveTae

A= 2 —()m=1.3m

SRI & 317G 2T Telol dTell eIyl YATTHT AT ST HTHTT HHTRIOT

y = asin(wt — kx+ ¢) ... (1)
We Tgl t = 0 Wy = 0 37d: J A 3T THOT (1) FH @A R

(40)
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.
¢ =0

@y = asin(wt — kx) ... (2)

weiw = 27n = 2 X 3.14 x 256 rad/sec.
— 1.61 x 10° rad/sec.

o — 2m _ (2><3.14) _ 4.83m 1

1.3

gl faT 91T e &1 31— a = 5.0 WY = 5.0 x 102 #eT = 0,05 HeX

y = 0.05sin(1.61 x 10°t — 4.83x)

9% 25 fohell Yeigesl § 3MTdg His 'HIAR! A 40.0kHz 3TGRY IR YeiTelel Siar 3|
ehls 2T-UeTgssl 360km/h* TTeT § §H HISAR ehl 3iN I1fet hici! & | ToAgss ¥ Wrafcld
eafa Y gl R g2 STet H eafet &l diel 1450m/s ! SHifaT |

3T~ HIETR GRT 9T 7@ bl 377qi v = 40.0kHz

STl & eafey &l ITef U = 1450m/s™

9T3-YeTgesil chl ol

vi = 360km/h™' =360 x Zm/s ' =100m/s

AT 2T3-T=Igss GRT AGUT el 375 3T v1 g
wWE g fo &1 1'o = 100m/s-1 o 391 ¥ fR Hid & 311 1= g

mvi = v( ) = 40.0( 2558 ) kHz — 42.75kHz

(41)
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s
319 S-UeIgesil 3H 3MTgiwi hl a3l hl TRIdfcicl shicl! & | HAT W’ GRT AFUT <hl 315
WV2%‘|

2 9R Hid, R Aar (F9R) &Y 301 vs = 100m/s ! o 3391 F a1fasiier &1

Vg = vl( v ) _ 42.65( 1450 )kHz — 45.91kHz

V—Vs 1450—-100

37d: VISR gRT JGUT I 378 a1 I 3y 45.9kHz B

G 26 T gl & iR a8l Icdest X g | I o Fagdicd, gedt sreqorer (S) aen
31cEd (P) 21 YRR Y aam <Y 31gef X Tehdll & 1S ATl Rl ufawd) e ofeTeraT
40km/st GGT P a3 T FfA®YT IT6T S19T139T.80km/s ™ & 1. IS hed-o1@l fod!
Hehad 1 P T S a3 bl ReATS hdT g1 Igell P e, Ugell S el hl Jofell H 4
fATe ggel Ugad &1 TG Al U foh e et 1T ITHA @icll § g ofid Mot fah
HehH T "fed glel dlel TIT bl g RIT 82

3T~ AT e Tfed glel diel T hl YhFT-ol@! J gl x km B
faar §: s @ &Y I Uy = 4km/s 2 =4 x 60km/min.

deIT P a3 ShrdTel U, = 8km/st= 8% 60km/min.

d9 S TGN ST ${che -l deh Jga=l H ol A

- X __ X :
t; = m— 160 in.

T P TN T $haT oIl deh Ugdal & o191 THY

- X __ X 3
to = - = 5% 6o 1.
wEgfat =2t

(42)
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YHTTER, P {31 ehdI-oIG! deh 4 min. Igel qéud“l ©; 31d: t1 - t2 = 4 min.

g1 2ty — t9 = 4min. = t9 = 4 min. [ t1 = 21]2]

X —
= 8x60 4

= 3 x = 8 x 60 x 4 = 1920km

UH 27 g THINGS fohdll I H HShTd §U TRIHY afel 3] i gU 35 @I 5|
AT ST THIMGES gRT IS Ty eafel hy 3mgf 40kHz g1 fRelt dlar &l 3iR
e g SI9eT AR GHT IHINES hl ITel edfel bl Trel hl 0.03 I 81 THIES
ERT g 31 aR | wrafda eafa $r smgfa =g

IR~ AT &afa &Y Tl = U, Icafoid alaT <hl 3gfi vi= 40kHz

dd IHIGS hl ITeT U; = 0.03U
HATAT §IaR gRT TGUT <hl 315 3T ohl 3T 3Mgfi vl B
g <o & |Id, AdT i 3R AfaA= § STafeh Aar (Sar) R §,

v = v{( 5 = 40 (s JKHz [ v, = vi = 0.03V

= 41.24kHz
37 vi = 41.24kHz 3G T T3 SIaR & THITR THINGE T 3R slledl g |

ATAT THINES GIRT UGUT I 375 3N bl 31MaT vz B
2T ¥R AdT (FHeTes) fR Jia (ar) & 3R a1faa= g1

(43)
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15 a3

vy = vi () = 4124 (S kM [ v, — v

v v

= 42.47kHz

37d: IHINGS GRT ol 975 GRIafcdd eafer & gy 42.47kHz B

(44)
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