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AmR>dt H$jm _| h_Zo H§${nV dñVwAm| Ûmam
Üd{Z {Z_m©U VWm _mÜ`_ Üd{Z g§MaU Am¡a
h_mao H$mZm| Ûmam Üd{Z J«hU {d[Y H$m AÜ``Z
{H$`m Wm& Bg AÜ`m` _| h_ Üd{Z Ho$ bjU,
CgH$s CËn{Îm VWm g§MaU Ho$ ~mao _| nT>|Jo&

h_ à{V{XZ {d[^ÝZ ñÌmoVm|, O¡go- _mZdm|,
n[j`m|, K§{Q>̀ m|, _erZm|, dmhZmo Q>obr{dOZ, ao[S>̀ mo
Am[X H$s Üd{Z gwZVo h¢& Hw$N> Xÿar na CËnÞ
Üd{Z H$mo gwZZo _| h_mao H$mZ ghm`H$ hmoVo h¢?

• ñÌmoVm| go CËnÝZ Üd{Z h_mao H$mZm| VH$ H¡$go
nhþ±MVr h¡?

• Š`m Üd{Z ñd §̀ J_Z H$aVr h¡ `m H$moB© ~b
Cgo h_mao H$mZm| VH$ nhþ±MmVr h¡?

• Üd{Z Š`m h¡? dh ~b h¡ `m H$m ©̀?

• O~ h_mao H$mZ ~§X hmoVo h¡ V~ h_ Üd{Z H$mo
Š`m| Zhr gwZ gH$Vo ?

M{bE BgH$m nVm bJm`| M{bE BgH$m nVm bJm`| M{bE BgH$m nVm bJm`| M{bE BgH$m nVm bJm`| M{bE BgH$m nVm bJm`| ,

AÜ¶m¶

12 Üd{ZÜd{ZÜd{ZÜd{ZÜd{Z

${H«$`m H$bmn-1

Üd{Z D$Om© H$m EH$ ê$n h¡
EH$ {Q>Z H$m {S>ã~m br{OE& BgHo$ XmoZm| {gam|

H$mo H$mQ> H$a EH$ ImoIbm ~obZ ~Zm br{OE& EH$
Jwã~mam br{OE& CgH$mo Bg àH$ma H$mQ>| {H$ CgH$s
EH$ {Pëbr ~Z OmE& Bg {Pëbr H$mo ItM H$a
[S>ã~o Ho$ EH$ Iwbo {gao Ho$ D$na VmZ Xr{OE&
Jwã~mao Ho$ Mmam| Amoa EH$ a~S> H$m N>ëbm bnoQ>
Xr{OE& g_Vb Xn©U H$m EH$ N>moQ>m Qw>H$‹S>m br{OE&
Xn©U Ho$ EH$ Qw>H$‹S>o H$mo Jm|X H$s ghm`Vm go Jwã~mao
go Bg àH$ma {MnH$mBE {H$ CgH$s M_H$Xma gVh
D$na H$s Amoa hmo& EH$ {ñbQ> go AmZo dmbo àH$me
H$mo Xn©U na n‹S>Zo Xr{OE& namdV©Z Ho$ níMmV
àH$me H$m Yã~m  Xrdma na nhþ±MVm h¡,O¡gm {H$
{MÌ _| Xem©`m J`m h¡& {S>ã~o Ho$ Iwbo ^mJ _§o
AmdmO bJmB©E  Am¡a Xrdmam| na àH$me Ho$ Yã~o
H$mo ZmMVo hþE Xo{IE&

[MÌ[MÌ[MÌ[MÌ[MÌ-1 àH$me Ho$ H$§nZ H$m {ZarjUàH$me Ho$ H$§nZ H$m {ZarjUàH$me Ho$ H$§nZ H$m {ZarjUàH$me Ho$ H$§nZ H$m {ZarjUàH$me Ho$ H$§nZ H$m {ZarjU
• {S>ã~o _| AmdmO H$aZo go àH$me {H$aU| Š`m|

~ZVr h¡?
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H§$nZ H$mo XoIZo Ho$ {bE Cg na EH$ N>moQ>r
{ñQ>b H$s Vma H$mo {MÌ-2 _§o Xem©̀ o AZwgma Omo{‹S>E&
O~ dh H§${nV hmoZo bJVm h¡  Vmo EH$ H$m±M na
Cggo A{V erK« EH$ gr{Y aoIm ItMZo H$m
à`ËZ H$s{OE & Vma H$s EH$ {gao H$mo H$m±M na
ñne© H$aVm hþE bJmB©E & {MÌ2 _| {XImE AZwgma
H$m±M na EH$ Va§J ê$nr aoIm ~ZoJr& Bgr à`moJ
H$mo {~Zm H§$nZ H$mo XmohamBE Am¡a XmoZm| {ñW{V`m|
Ho$ A§Va H$mo Xo{IE &

[MÌ[MÌ[MÌ[MÌ[MÌ- 2

• Bg {H«$`m go AmnZo Š`m {ZîH$f© {ZH$mbm h¡?

 • Š`m Amn dñVwAm| Ho$ H§$nZ {~Zm Üd{Z H$mo
CËnÝZ H$a gH$Vo h¢ &

CnamoŠV {H«$`mH$bmnm| _| h_Zo ñd[aÌ {Û ŵO
go AmKmV Ûmam Üd{Z CËnÝZ H$s& h_Zo XoIm  {H$
H§${nV dñVwAm| go Üd{Z CËnÝZ hmoVm h¡&

• Hw$N> Eogo H§${nV dñVwAm| Ho$ CXmhaU Xr{OE
{OZ_§o Üd{Z CËnÝZ hmoVr h¡?

• O~ h_ ~mobVo h¡ V~ h_mao eara Ho$ H$m¡Z go
^mJ _| H§$nZ hmoVm h¡?

• Š`m g^r H§§${nV dñVwE± Üd{Z CËnÝZ H$aVr
h¢?

• Bggo Amn Š`m {ZîH$f© {ZH$mbVo h¢ &
• Š`m Amn H$h gH$Vo h¢ {H$ `m§[ÌH$ D$Om© H$m

ê$n h¡&
D$nar {H«$`m O¡go hr IrMm hþAm a~S> h¡ Cgr

àH$ma Xÿa go AmVr Üd{Z h_mao H$mZm| VH$ nhþ±MH$a
gwZmB© XoVr h¡&

Š`m Amn OmZVo h¢?

½brångg H$m Üd{Z B{Vhmg½brångg H$m Üd{Z B{Vhmg½brångg H$m Üd{Z B{Vhmg½brångg H$m Üd{Z B{Vhmg½brångg H$m Üd{Z B{Vhmg
àmMrZH$mb go hr `h àíZ Üd{Z dm`w Ho$

_mÜ`_ go H¡$go g§MaU H$aVr h¡& H$B© Xme©{ZH$m|
H$m Ü`mZ AmH${f©V H$aVm h¡& J«rH$ Ho$ emñÌk
VWm ̀ mÌr nm`WmoJmoag (570 B©.ny.) Zo g_Pm`m
{H$ dm`w _| H$Um| H$s AmJo Am¡a nrN>o hmoZo dmbr
J{V Ho$ H$maU Üd{Z g§MaU hmoVm h¡& Omo h_mao
H$mZm§o VH$ nhþ±MH$a gwZZo H$m Am^mg H$amVr
h¡& J¡br{b`mo (1564-1642)VWm ~mH$moZ
(1561-1625) Dnar {gÕm§V go gh_V Wo bo{H$Z
Ý`yQ>Z nhbo ì`{ŠV h¡ {OÝhm|Zo dm`w Ho$ _mÜ`_
go Üd{Z g§MaU Ho$ VÏ` H$m g_Pm`m Wm&

     Üd{Z H$m CËnmXZ

${H«$`m H$bmn-2
Üƒuå Àƒu∫fi Nz̨  NĘ̂ úå N˛Á uå∫yqm

EH$ ñd[aÌ {Û ŵO br{OE Am¡a CgH$s {H$gr
^wOm H$mo EH$ a~‹S> Ho$ n¡S> na _ma H$a Bgo H§${nV
H$amBE &
• Š`m Amn H$moB© Üd{Z gwZ nmVo h¢ &

H§$n_mZ ñd[aÌ {Û^wO H$s EH$ ^wOm H$mo
AnZr A±Jwbr Ho$ ñne© H$s{OE& AmnZo Š`m AZwŵ d
{H$`m AnZo AZw^d H$mo AnZo {_Ìm| Ho$ gmW
~m±{Q>E &
• Š`m AmnZo ñd[aÌ _| {H$gr H§$nZ H$mo AZŵ d

{H$`m &
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Š`m Amn OmZVo h¢?

ñd[aÌ EH$ Üd{ZH$ AZw_mZ Omo ñQ>rb H$s ỳ AmH$ma _| _wS>r
hmoVr h¡& _wS>o hþE {gao na EH$ h¢S>b bJm hmoVm h¡& dh EH$ ñda
H$r {ñWa D±$MmB© na hmoVm h¡ O~ ñd[aÌ H$mo a~‹S> n¡S> na _maVo h¢
Vmo CgHo$ ñda H$s D±$MmB© ñd[aÌ H$s ̂ wOm H$s b§~mB© na AmYm[aV
hmoVm h¡& g§JrV Ho$ Xÿgao gmYZmo Ho$ {bE Bgo ñda Ho$ _mÌH$ Ho$ ê$n
_| à`moJ {H$`m OmVm h¡&

Üd{Z H$m g§MaUÜd{Z H$m g§MaUÜd{Z H$m g§MaUÜd{Z H$m g§MaUÜd{Z H$m g§MaU
h_ OmZVo h¢ {H$ Üd{Z H§$nZ H$aVr hþB©

dñVwAm| Ûmam CËnÝZ hmoVr h¡& Ðì` `m nXmW©
{Oggo hmoH$a Üd{Z g§M[aV hmoVr h¡, _mÜ`_
H$hbmVm h¡&

O~ H$moB© dñVw H§$nZ H$aVr h¡ Vmo `h AnZo
Mmam| Amoa _mÜ`_ _§o {djmo^ {Z_m©U H$aVr h¡&
BgH$m AW© `h hþAm {H$ _mÜ`_ H$s {ñW{V nhbo
dmbr {ñW{V go Hw$N> AbJ hmoJr & _mÜ`_ H$m
{djmo^ gmoV Ho$ {ZH$Q> g§nrS>Z Ho$ ê$n _| hmoJm&

Yd{Z H¡$go J_Z H$aVr h¡?Yd{Z H¡$go J_Z H$aVr h¡?Yd{Z H¡$go J_Z H$aVr h¡?Yd{Z H¡$go J_Z H$aVr h¡?Yd{Z H¡$go J_Z H$aVr h¡?
h_ OmZVo h¢ {H$ Üd{Z D$Om© H$m EH$ ê$n h¡&

dh dm ẁ Ho$ _mÜ`_ go h_mao H$mZmo§ VH$ nhþ±MH$a
gwZZo H$m Am^mg àXmZ H$aVr h¡&

`{X Üd{Z g§MaU _| D$Om© ñWmZm§V[aV hmoVr
h¡ Vmo dh dm ẁ _| {H$g ê$n _| J_Z H$aVr h¡?

ñmmoVmo go CËnÝZ Üd{Z go D$Om© ñWmZm§VaU H$s
Xmo g§^d Varao h¡ {Oggo dh h_mao H$mZm| VH$
nhþ±MVr h¡& EH$ h¡ {H$ Üd{Z ñamoV go CËnÝZ Va§Jo
dm`w Ho$ _mÜ`_ go hmoH$a h_mao H$mZm| go Q>H$amVr
h¡& Xÿgam `h h¡ {H$ Üd{Z ñmmoVm| go Hw$N> H$U
{ZH$bH$a h_mao H$mZm| VH$ nhw±MVr h¡&

`{X Xÿgam VÏ` gË` hmo Vmo H§${nV dñVwE±
H$Um| Ho$ {~Iamd go A§V _| ̂ mar H$_r H$m gm_Zm
H$a|Jo& bo{HZ dñVwV… `h Zhro hmoVm h¡ Š`m|{H$
Eogm hmoVm h¡ Vmo dñVw H$m bmon hmo Om`oJm&

AV… h_ Bg {ZîH$f© {ZH$mbVo h¢ {H$ Üd{Z
Va§J ê$n _| hr J_Z H$aVr h¡ Am¡a `h {gÕ ^r
hmoVm h¡&

• `{X Üd{Z Va§J ê$n _| J_Z H$aVr h¡ Vmo
dh {H$g àH$ma H$s hmoJr ?

{Pëbr

g§nrS>Z

{dabZ

{MÌ{MÌ{MÌ{MÌ{MÌ-3

1711 _o {~«{Q>e g§JrVk Om°Z emoa g~go nhbo BgH$m A{dîH$ma {H$`m Wm&
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`h {djmô  O~ _mÜ`_ _| AmJo H$s Amoa J_Z
H$aVm h¡& A~ h_ `h J_Z H¡$go hmoVm h¡?
g_P|Jo &

g§JrV dmÚm| O¡go T>mobH$ `m V~bo Ho$ H§${nV
{Pëbr H$mo Xo{IE& O¡go hr dh AmJo Am¡a nrN>o
J{V H$aVm h¡ Üd{Z CËnÝZ hmoVm h¡& {MÌ-3
Xem©Vm h¡ {H$ {d{^ÝZ X¥îQ>m§Vm| VWm npa{ñW{V _|
CZ gmoVm| Ho$ nmg dmbr dm`w Ho$ ê$n _| Š`m
~Xbmd hmoVm h¡&

O¡go hr {Pëbr AmJo C^aVr h¡ (Xm`r Amoa)
X~ dh H$Um| H$mo dm`w _| naVm| Ho$ ê$n _| AmJo
T>Ho$bVr h¡& {Oggo H$Umo§ H$s naVo EH$ Xÿgao Ho$
ZOXrH$ AmVo h¢ Am¡a Bg àH$ma EH$  CÀM Xm~
H$m joÌ CËnÝZ hmoVm h¡& dh g§nrS>Z naVmo§ H$mo
AmJo T>Ho$bVm h¡& Bg àH$ma {djmô   AmJo H$s Amoa
~T>Vm ahVm h¡& Bg {djmô  H$mo h_ g§nrS>Z H$hVo
h¢ & _mÜ`_ Ho$ H$U ñd`§ AmJo Zhr ~T>Vo bo{H$Z
{djmo^ AmJo ~T> OmVm h¡& H$U {g\©$ _Ü` {ñW{V
na Xbm`_mZ hmoVm h¡&

‹O~ {Pëbr nrN>o OmVr h¡ V~ Š`m hmoVm h¡?
(~m`r Amoa) {MÌ-3 dh {ZH$Q> dm ẁ H$mo AnZr
Amoa ItMVr h¡ VWm EH$ {ZåZ Xm~ H$m joÌ CËnÝ
Z hmoVm h¡& CgHo$ Xm`r Amoa dmbo H$U nrN>o H$s
Amoa AmH$a ì`dpñWV hmoVo h¢ & BgHo$ n[aUm_
ñdê$n CgH$m Xm~ joÌ ^a OmVm h¡&

Cgr àH$ma AJbm dm ẁ Ho$ AJbo naV H$m
Xm~ KQ>Vm h¡& h_ H$h gH$Vo h¢ {H$ Xm`r Amoa
{dabZ hmoVm h¡&

O¡go hr {Pëbr nrN>r H$s Amoa _wS>Vr h¡ VWm
AmJo H$s Amoa C^aVr h¡ Bggo g§Hw$MZ VWm {dabZ
EH$ Ho$ ~mX EH$ ~ZVo h¢ & Bg àHma Ho$ Xmo EH$
Ho$ nrN>o EH$ J_Z H$aVo hþE AnZo gmW {djmo^

R C R C R C R C R C R C R C R C

H$mo AmJo bo OmVo h¢ & Bg àH$ma dm`w Ho$ _mÜ`_
go Üd{Z H$m J_Z hmoVm h¡&

  {dMma-{d_e©  {dMma-{d_e©  {dMma-{d_e©  {dMma-{d_e©  {dMma-{d_e©

Üd{Z Va§Jm| _| g§Hw$MZ VWm {dabZ EH$
{Xem _| `m {dn[aV {Xem _| J_Z H$aVr ?
g_PmBE &

Va§Jm| Ho$ àH$maVa§Jm| Ho$ àH$maVa§Jm| Ho$ àH$maVa§Jm| Ho$ àH$maVa§Jm| Ho$ àH$ma

${H«$`m H$bmn-3

 Va§Jmo Ho$ àH$ma Ho$ g§MaU Hm àXe©Z

 {MÌ {MÌ {MÌ {MÌ {MÌ-4  {ñb§H$s _| g§Hw$MZ VWm {dabZ {ñb§H$s _| g§Hw$MZ VWm {dabZ {ñb§H$s _| g§Hw$MZ VWm {dabZ {ñb§H$s _| g§Hw$MZ VWm {dabZ {ñb§H$s _| g§Hw$MZ VWm {dabZ

1. EH$ {ñb§H$s br{Ob, dh EH$ {ñà§J dmbm
{Ibm¡Zm hmoVm h¡ Omo AmgmZr go {gHw$‹S>Vm `m
\¡$bVm h¡& An {ñb§H$s na A{daV Va§Jm| H$mo
ôO gH$Vo h¢ & {MÌ-4 _| Xem©̀ o AZwgma Cgo

\$e© `m Q>o~b na a{IE VWm AnZo {_Ì H$mo
CgH$m EH$ [gam nH$‹S>mAmo & CgHo$ Xÿgao {gao
H$mo Ir{Mo>E VWm Cgo AmJo nrN>o CgH$s b§~mB©
H$s {Xem _| J{V H$s{OE&
Amn g§Hw$MZ Wm {dabZ H$mo EH$ Ho$ ~mX EH$
XoImoJo & ̀ h AmH¥${V Hw$N> Cg àH$ma H$s hmoJr
O¡go gmoV go CËnÝZ Üd{Z H$s Va§Jo _mÜ`_ go
JwOaVr h¡&
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MÌMÌMÌMÌMÌ-5 {ñb§Hr _| Va§Jm| H$s J{V{ñb§Hr _| Va§Jm| H$s J{V{ñb§Hr _| Va§Jm| H$s J{V{ñb§Hr _| Va§Jm| H$s J{V{ñb§Hr _| Va§Jm| H$s J{V

2. {ñb§H$s H$m EH$ _O~yV H$sb go bQ>H$mBE &
CgHo ZrMbo {gao H$mo nH$‹S>H$a Cgo Xm |̀ Am¡a
~m ò Kw_mBE & AmnZo Š`m XoIm? {ñb§H$ Ho$
ZrMbo {gao na C^ma ~ZoJm &
`h C^ma D$na H$s Amoa J_Z H$aoJm {MÌ-5

_o Xo{IE & Bg_| D$na H$s Amoa {H$gr J{V hmoVr
h¡? {ñb§H$ H$m dh ^mJ Omo ZrMo O_m hþAm Wm
dh A~ ^r ZrMo hr hmoVm h¡& {g\©$ {djmo^ D$na
H$s AmoJ J_Z H$aVm h¡& AV… h_ H$h gH$Vo h¢
{H$ {ñb§H$ Ûmam Va§J D$na H$s Amoa J_Z H$aVr h¡&

h_Z| {ñb§H$s Ho$ Xmo Va§J J{V`m| H$s MMm© H$s&
nhbr Xem _| H§$nZ Va§J J{V H$s {Xem _| J_Z
H$aVr h¡ VWm Xÿgar Xem _§o H§$nZ Va§J J{V Ho$
b§~dV J_Z H$aVr h¡&

`{X H$U _mÜ`_ _| H§$nZ H$s {Xem _| g_m§Va
J{V H$aVo h¡o Vmo Cgo AZwX¡Ü`© Va§Jo H$hVo h¢ &

`{X H$_ _mÜ`_ _| H$§nZ Ho$ b§~dV J_Z
H$aVo h¡ Vmo BÝho AZwàñW V§aJo H$hVo h¢ & ‹

AZwX¡Ü ©̀ Va§Jm| _| _mÜ`_ _| KZËd ~XbVm
ahVm h¡ O~{H$ AZwàñW Va§Jm| _| _mÜ`_ H$s
AmH¥${V ~XbVr ahVr h¡&

  •   CnamoŠV {H«$`m Ho$ AZwgma Amn Üd{Z Va§Jmo
Ho$ ~mao _| Š`m H$h|Jo ?

• do AZwàñW h¡ `m AZwX¡Ü ©̀ Va§Jo h¢ &

Üd{Z Va§Jo AZwX¡Ü ©̀ Va§Jo h¢
O¡gm {H$ h_Zo XoIm {H$ O~ Üd{Z Va§Jo dm ẁ

go JwOaVr h¡ CgH$s nV§Jo AmJo nrN>o hmoVr ahVr
h¡& AV… _mÜ`_ Ho$ H$U g§MaU H$s {Xem _|
AmJo-nrN>o XmobZ H$aVo h¢ AVEd Üd{Z Va§Jo
AZwX¡Ü`© Va§J| h¡²&

Üd{Z Va§J Ho$ A[^bjU
Va§J Ho$ ñdê$n H$mo n[a^m{fV H$aZo _| Mma

am{e`m| H$m _hËdnyU© `moJXmZ hmoVm h¡& do Mma
am{e`m± h¡ Va§J b§~mB©, Amd¥{Îm, Am`m_ VWm doJ&
BÝhr| Ho$ Va§J Ho$ bjU H$hm OmVm h¡& A~ h_ BZ
JwUm| H$mo Üd{Z Va§Jm§o Ho$ gmW AÜ``Z H$a|Jo &

_mZ br{OE ñd[aÌ O¡go gmoV Üd{Z Va§Jo
CËnÝZ hmoVr h¡& {MÌ-6 _| gmoV Ho$ {ZH$Q> dm`w Ho$
H$Um| Ho$ KZËd H$s {^ÝZVm H$mo Xem©Vm h¡& {MÌ 6
Ho$ J«m\$ _| dm`w Ho$ KZËd H$s {^ÝZVm Xÿar Ho$
AmYma na Xem©`m J`m h¡ O¡go H$s {X`o J`o
Vmn_mZ na dm ẁ H$m Xm~ CgHo$ KZËd Ho$ g_mZwnmVr
hmoVm h¡&
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KZËd H$m joÌ VWm Xÿar _| g_mZ AmH¥${V
hmoJr&

{MÌ{MÌ{MÌ{MÌ{MÌ-6

J«m\$ go `h nVm MbVm h¡ [H$ PQ dmbo ^mJ
_| KZËd g_mÝ` go A[YH$ h¡ dh g§nrS>Z H$mo
Xem©Vm h¡?QR dmbo ̂ mJ _| KZËd g_mÝ` go H$_
h¡ dh {dabZ H$mo Xem©Vm h¡&

AVEd g§nrS>Z dh joÌ h¡ Ohm± na KZËd
VWm X~md hmoZm| hr A[YH$ hmoVo h¢ & {dabZ dh
joÌ h¡ Ohm± na KZËd d X~md XmoZm| hr {ZåZ
hmoVo h¢& D$na {XE JE KZËd VWm Xÿar dmbo J«m\$
_| C^ao ^mJ H$mo erf© VWm ImB© ^mJ H$mo JV©
H$hVo h¢ &

1.   Va§J X¡Ü ©̀
λ {H$gr {deof n[a{ñW{V _| Üd{Z H$s J{V

{Xem _| {^ÝZ -{^ÝZ ñWmZm§o na dm`w H$m KZËd
{^ÝZ hmoVm h¡& ñd[aÌ O¡go Üd{Z òmoV go AJbo
g§nrS>Z (O¡go C VWm E {MÌ-6) `m {dabZ O¡go
B VWm E na  VH$ H$s Xyar g_mZ hmoVr h¡& `hr
_yë` Hw$N> {Z[íMV Xÿar Ho$ ~mX  Xþ~mam AmVr h¡&
Bg Xÿar H$mo Va§J X¡Ü`© H$hVo h¢ Bgo J«rH$ Aja
Ûmam {bIm OmVm h¡ VWm Bgo bm§~S>m nT>Vo h¢ & h_
Va§J X¡Ü`© H$mo Bg àH$ma n[a^m{fV H$a gH$Vo
h¢&

Xmo H«$_mJV g§nrS>Zm| AWdm Xmo H«$_mHJV
{dabZmo Ho$ ~rM H$s Xÿar Va§J X¡Ü` HhbmVr h¡&

`h b§~mB© hmoZo Ho$ H$maU Va§J X¡Ü` H$mo _rQ>a
_| _mnm OmVm h¡& Va§J X¡Ü`© H$m EgAmB© _mÌH$
_rQ>Ja (E_) h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-7

2.  Am`m_Am`m_Am`m_Am`m_Am`m_
dm`w _o§ Üd{Z Va§Jm| Ho$ Am`m_ H$mo dm`w Ho$

KZËd, dm ẁ H$m X~md ̀ m naVm| H$m ñVmZm§VaU Ho$
ê$n _| n[a^m[fV {H$`m OmVm h¡& Amn OmZVo h¢
{H$ O~ Üd{Z Va§Jo dm ẁ _| J{V H$aVr h¡ V~ dm ẁ
H$s naV| AmJo-nrN>o Xmobm`_mZ hmoVr h¡, {Og_|
g§nrS>Z Am¡a {dabZ ~ZVo h¢ & n[aUm_ñdê$n
{H$gr joÌ H$m dm`w KZËd VWm X~md XmoZm|
gm_mÝ` go A[YH$ hmo OmVm h¡ VWm CgHo$ CÀMV_
ñVa VH$ nhþ±MVm h¡& {\$a {ZåZ ñVa VH$ KQ>
OmVm h¡&

_mÜ`_ Ho$ KZËd H$m Am`m_ CgHo$ CÀMV_
ñVa na nhþ±MVm h¡& O~ Üd{Z Va§Jo Cg_| go
JwOaVr h¡& Cgr àH$ma h_ X~md Ho$ Am`m_ VWm
H$Um| Ho$ {dñWmnZ H$mo ^r n[a^m{fV H$a gH$Vo
h¢&

D
en

si
ty

A B C D E F G
Crest

Trough
P Q R

Normal
density

Distance

λλλλλ

1
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λλλλλ
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$_mÜ`_ Ho$ KZËd Ho$ ~rM EH$ XmobZ H$m bJo
g_` H$mo Üd{Z Va§J H$m Amd¥{Îm H$mb H$hVo h¢&
Cgo {MÝh (T) $go Xem©̀ m OmVm h¡& CgH$m Eg.AmB©.
_mÌH$ goHo$ÝS> (s) $h¡&

$Amd¥{Îm dh n[a_mU h¡ Omo AmdV©H$mb go
{ZH$Q> g§~§Yr h¡& Üd{Z Va§J H$s Amd¥{Îm H$mo Hw$N>
Bg àH$ma n[a^m{fV h¡&

“$_mÜ`_ Ho$ KZËd _| EH$m§H$ g_` _| XmobZm|
H$s Hw$b g§»`m H$mo Üd{Z Va§J H$s Amd¥{Îm H$hVo
h¢”.

$Bgo gm_mÝ`V`m… J«rH$ Aja Ý ỳ (υ$)go àX{e©V
{H$`m OmVm h¡&
$Amd¥{Îm VWm AmdV© H$mb _| g§~§Y$Amd¥{Îm VWm AmdV© H$mb _| g§~§Y$Amd¥{Îm VWm AmdV© H$mb _| g§~§Y$Amd¥{Îm VWm AmdV© H$mb _| g§~§Y$Amd¥{Îm VWm AmdV© H$mb _| g§~§Y

M{bE A~ h_ Amd¥{Îm VWm AmdV©H$mb Ho$
_Ü` g§~§Y H$mo g_P|Jo &
EH$ XmobZ H$mo bJm g_` 1s bo{H$Z EH$ XmobZ _|
bJo g_` H$mo Amd¥{Îm H$mb (T) H$hVo h¢ & VWm
EH$ g|H|$S> _| XmobZm| H$s g§»`m H$mo Amd¥{Îm (υ)
H$hVo h¢ &

AV… Amd¥{Îm VWm AmdV©H$mb Ho$ ~rM g§~§Y
Bg àH$ma h¡&

 T = 1/υ   or   υ = 1/T

Amd¥{Îm H$m SI _mÌH$ hQ>©O (Hz) h¡& BgH$m
Zm_ h¡Z[aM ê$S>moë\$ hQ©O Ho$ Zm_ na aIm J`m&

Xÿar

{dñ
Wmn

Z Am`m_

h¡Z[aM ê$S>moë\$ hQ>©O H$m OÝ_ 22 \$adar 1857 H$mo h¡_~J© O_©Zr _|
hþAm Am¡a CZH$s {ejm ~{b©Z {díd{dÚmb` _| hþB©& CÝhm|Zo Oo.gr. _¡Šgdob
Ho$ {dÚwV Mw§~H$s` {gÕmV H$s à`moJm| Ûmam nw{îQ> H$s& CÝhm|Zo ao{S>`mo,
Q>obr\$moZ , Q>obrJ«m\$ VWm Q>obr{dOZ Ho$ ̂ r ̂ {dî` _| {dH$mg H$s Zrd aIr&
CÝhm|Zo àH$me-{dÚwV à^md H$s ^r ì`m»`m H$s& Amd¥{Îm Ho$ SI _mÌH$ H$m
Zm_ CZHo$ gå_mZ _| aIm J`m h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-8

AVEd _mÜ`_ _| Ho${ÝÐ` {ñW{V go Xmo_m| Amoa
H$Um| H$m A[YH$V_ {djmo^ hr Va§J Am`m_
H$hbmVm h¡& Am`m_ H$m _mÌH$ Cg na na AmYm[aV
hmoVm h¡ {Oggo Am`m_ H$mo n[a^m{fV {H$`m J`m
h¡ Š`m|{H$ `{X Üd{Z Va§Jo dm`w Ho$ KZËd  VWm
X~md na AmYm[aV hmoVm h¡& ̀ {X Üd{Z Va§J R>mog
_mÜ`_ go J_Z H$aVr h¡ Vmo h_ Am`m_ H$mo H$Um|
Ho$ {dñWmnZ Ho$ ê$n _| n[a^m{fV H$aVo h¢ &

Am`m_ H$moAm`m_ H$moAm`m_ H$moAm`m_ H$moAm`m_ H$mo Am`m_ Ho$ _mÌH$Am`m_ Ho$ _mÌH$Am`m_ Ho$ _mÌH$Am`m_ Ho$ _mÌH$Am`m_ Ho$ _mÌH$
n[a^m{fV H$aZon[a^m{fV H$aZon[a^m{fV H$aZon[a^m{fV H$aZon[a^m{fV H$aZo
dmbo nXdmbo nXdmbo nXdmbo nXdmbo nX
KZËd {H$.J«m/_r.3

X~md nmñH$b
{dñWmnZ _rQ>a

3.  AmdV© H$mb VWm Amd¥{Îm
$h_ OmZVo h¢ {H$ O~ Üd{Z _mÜ`_ go J_Z

H$aVr h¡ Vmo _mÜ`_ H$m KZËd CÀMV_ VWm
Ý`yZV_ _yë`m| Ho$ ~rM Xmobm`_mZ  hmoVr h¡&SCERT TELA

NGANA



214 Üd{Z

. Amd¥{Îm Ho$ ~‹S>o _mÌH$Amd¥{Îm Ho$ ~‹S>o _mÌH$Amd¥{Îm Ho$ ~‹S>o _mÌH$Amd¥{Îm Ho$ ~‹S>o _mÌH$Amd¥{Îm Ho$ ~‹S>o _mÌH$
{H$bmo hQ>©O (KHz) 103 Hz
_oJm hQ>©O (MHz) 106 Hz
{JJm hQ>©O ( GHz) 109 Hz
Q>oam hQ>©O   (THz) 1012Hz

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-1
500 hQ©O dmbo Va§J H$s Amd¥{ÎmH$mb kmV

H$s{OE&

hbhbhbhbhb
 T = 1/ υ    =1/500 s

                      =0.002 s

   {dMma-{d_e©

• Š`m Üd{Z Va§J H$s Amd¥{Îm CgHo$ _mÜ`_
Ho$ KZËd na AmYm[aV hmoVo h¢ ?

• `{X Üd{Z òmoV H$s Amd¥{Îm 10 hQ>©O h¡
1{_ZQ> _| dh {H$VZr ~ma H§$nZ H$aoJr &

• EH bQ>H$s hþE K§Q>r H$mo Yrao go _m[aE VWm
Cggo CËnÝZ Üd{d H$mo ñQ>oWoñH$mon go gwZZo
H$m à`ËZ H$s{OE& BgH$m EH$ {gam D$na
VWm EH$ {gam ZrMo ñner {H$`m hmo& Š`m
XmoZmo [gam| na ñda H$s D±$Om± g_mZ hmoJr?
Š`m| ?

4. $Üd{Z Va§Jmo§ H$mo doJ$Üd{Z Va§Jmo§ H$mo doJ$Üd{Z Va§Jmo§ H$mo doJ$Üd{Z Va§Jmo§ H$mo doJ$Üd{Z Va§Jmo§ H$mo doJ
EH$m§H$ g_` _| {~ÝXþ Ûmam V` H$s J`r Xyar

O¡go g§nrS>Z `m {db`Z H$mo Üd{Z Va§J H$m doJ
H$hVo h¢ &

_mZ br{OE {H$  Üd{Z Va§J Ûmam T goH|$S> _|
J_Z H$s JB© Xÿar = λ _rQ>a h¡ &

AV… n[a^mfm AZwgma Üd{Z Va§J H$m doJ v
= λ/T ——————— (1)
h_| kmV h¡ {H$ υ = 1/T —(2)
   g_rH$aU  (1) Am¡a (2) go v = υ λ àmßV hmoVm
h¡&
Üd{Z Va§J H$m doJ

      = Amd¥{Îm x  X¡Ü ©̀ Va§J
Üd{Z Va§J H$m doJ {ZåZ ~mVm| na AmYm[aV

hmoV h¡ O¡go Vmn_mZ VWm _mÜ`_ {OZ_§ go Va§Jo
J_Z H$aVr h¡& {H$gr _mÜ_` Ho$ {bE g_mZ
^m¡{VH$ n[a{ñW{V`m| _o Üd{Z H$m doJ g^r Amd¥{Îm`m|
Ho$ {bE bJ^J pñWa ahVm h¡&

gm_mÝ` ~mobMmb H$s ^mfm _| Üd{Z H$m doJ
AWm©V Üd{Z Va§Jm| H$m dm`w Ho$ _mÜ`_ _| doJ
hmoVm h¡& Üd{Z H$mo {d{^ÝZ _mÜ`_m| _| {^ÝZ-
{^ÝZ hmoVm h¡& Ðd VWm ImoIbo R>mog _mÜ`_ _§
Üd{Z H$m doJ dm ẁ H$s Anojm 4.3 JwZm A[YH$
doJ go nmZr _| (1484 _r./go) VWm bJ^J15
JwUm A[YH$ (5120 _r./go) doJ go bmoho _| J_Z
H$aVr h¡& ewîH$ dm ẁ _| 200 C Vmn_mZ na Üd{Z
H$m doJ 343.2 _r./go ̀ h 1236 {H$./_r. ̀ m «  3
goH|$S> _| 1{H$._r. hmoVm h¡&

  {dMma-{d_e©

•  AmnZo XoIm hmoJm {H$ dfm© F$Vw _| {~Obr
H$s M_H$ VWm ~mXbm| H$s JS>J‹S>mhQ> _|
3goH|$S> H$m A§Va hmoVm h¡ & ~mXbm| H$s
Amn go bJ^J {H$VZr Xÿar hmoVr h¡?

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU2

{H$gr J¡g _mÜ`_ go òmV Ûmam 40.000
g§nrS>Z VWm 40.000 {dabZ 1 goH|$S> _| {Z{_©V
hmVo h¡ Xÿgam g§nrS>Z H$m {Z_m©U H$~ hmoJm?
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gwZZo _| _Ywa hmoVr h¡ CÝh| g§JrV VWm Omo gwZZo
_| H$R>moa hmoVr h¡ CÝh| emoa H$hVo h¢&

g§JrV H$mo Xygar Üd{Z`m| go AbJ H$aZo dmbo
VrZ _w»` H$maH$ h¡&

1.VmaËd   2. à~bVm 3. JwUdÎmm

1.   VmaËd
• _ÀN>amo H$s Üd{Z _¥Xþ hmoVr h¡ O~{H$ qgh H$s

AmdmO à~b hmoVr h¡&
• {ñÌ`m| H$s AmdmO nwê$fm| H$s AmdmO go A[YH$

_¥Xþ hmoVr h¡&
CnamoŠV CXmhaUm| _o {H$g AmYma na Üd{Z
H$mo AbJ {H$`m Om gH$Vm h¡&
VmaËd Üd{Z H$m EH$ A[^bjU h¡ Omo Üd{Z

H$s _¥X¥Vm Wm à~bVm H$mo AbJ H$aVo h¢& Üd{Z
H$m VmaËd Üd{Z H$s Amd¥{V H$mo _{ñVîH$ _|
AZw^d hmoVm h¡ Omo h_mao H$mZmo§ na n‹S>Vr h¡&
Amd¥{Îm H$s A[YH$Vm H$mo g§JrV ZmoQ> VWm CgH$s
CÀMVm H$mo VmaËd H$hVo h¢ &

nhbm gnrS>Z òmoV go 1go._r. Xÿar na hmo Vm Va§J
H$m doJ kmV H$s{OE &
hbhbhbhbhb

h_ OmZVo h¢ {H$ Amd¥{Îm  1 goH|$S> _| hmoZo
dmbo g§nrS>Z VWm {dabZ H$s g§»`m Ho$ ~am~a
hmoVr h¡& Amd¥{Îm (υ) =  40,000 Hz

Va§J X¡Ü ©̀ (λ) = Xmo g§nrS>Z VWm {dabZm§
Ho$ ~rM H$s Xÿar  λ = 1 go._r.

AWm©V v= υ λ = 40.000Hz x 1go._r.=
40.000go._r./go. = 400_r./go.

   hb   hb   hb   hb   hb
Üd{Z ~y_ … O~ H$moB© qnS> Üd{Z H$s Mmb

go A[YH$ VoOr go J{V H$aVm h¡ V~ Cgo
namÜd{ZH$ Mmb go MbVm hþAm H$hm OmVm h¡&
Jmo{b`m±, OoQ> dm ẁdmZ, Am[X àm`… namÜd{ZH$
Mmb go MbVo h¢ & O~ Üd{Z CËnmXH$ òmoV
Üd{Z H$s Mmb go A[YH$ VoOr go J{V H$aVr h¡
Vmo ò dm ẁ _| àKmVr Va§Jm| _§| ~hþV A[YH$
D$Om© hmoVr h¡& Bg àH$ma H$s àKmVr Va§Jm| go
g§~Õ dm ẁXm~ _| n[adV©Z go EH$ ~hþV VoO
Am¡a à~b Üd{Z CËnÝZ hmoVr h¡, {Ogo Üd{Z
~y_ H$hVo h¢ &

namÜd{ZH$ dm ẁdmZ _§o CËnÝZ Bg Üd{Z
~y_ _| BVZr _mÌm _| D$Om© hmoVr h¡ {H$ `h
{I‹S>{H$`m| Ho$ eremo§ H$mo Vmo‹S> gH$Vr h¡& Am¡a
`hm± VH$ {H$ ^dZm| H$mo ^r j{V nhþ±Mm gH$Vr
h¡&

 g§JrV_` Üd{Z Ho$ bjU
{nN>br H$jm _| h_Zo AÜ``Z {H$`m Wm {H$

Üd{Z Ho$ Xmo àH$ma h¡ g§Jr VWm emoa& Omo Üd{Z`m±

Š`m Amn OmZVo h¢?

{dñ
Wmn

Zt

_¥X¥Üd{Z
Xÿar

{MÌ{MÌ{MÌ{MÌ{MÌ-9(a)

à~b Üd{Z

{dñ
Wmn

Z

Xyar

{MÌ{MÌ{MÌ{MÌ{MÌ-9(b)
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Bg Amd¥{Îm Ho$ AmYma na ñd[aÌ ~Zm`m
OmVm h¡&

2.  à~bVmà~bVmà~bVmà~bVmà~bVm

 `{X h_ nmR>embm H$s K§Q>r H$mo {Kao go
~OmVo h¡ Vmo h_| Yr_r AmdmO gwZmB© XoJr& Cgr
H$mo Omoa go ~OmVo h¢ Vmo à~b Üd{Z gwZmB© XoJr&
Š`m Amn Bg n[adV©Z H$m H$maU OmZVo h¢& Bg
n[adV©Z H$m H$maU Üd{Z H$s Vrd«Vm h¡ Omo Üd{Z
H$s à~bVm H$m Xÿgam bjU h¡&

Üd{Z H$s à~bVm H$mo CgH$s H$mZm| VH$
nhþ±MmZo H$s j_Vm go n[a^m{fV {H$`m OmVm h¡&

Üd[Z H$s à~bVm `m _¥ÑVH$m CgHo$ Am`m_
na AmYm[aV hmoVr h¡& Üd{Z Va§J H$m Am`m_ dñVw
Ho$ H§$nZ ~b na AmYm[aV hmoVm h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-10(a)  à~b Üd{Zà~b Üd{Zà~b Üd{Zà~b Üd{Zà~b Üd{Z

 {MÌ{MÌ{MÌ{MÌ{MÌ-10(b) _¥Ñb Üd{Z_¥Ñb Üd{Z_¥Ñb Üd{Z_¥Ñb Üd{Z_¥Ñb Üd{Z

Dnar {MÌ 10(a) Am¡a 10(b) _| Va§J {djmô
H$s {^ÝZVm g_` Ho$ gmW Xmo Am`m_m| H$mo J«m\$ na
Xem©̀ m J`m h¡&

{MÌ 10(a) Ho$ Üd{Z Va§Jm| Ho$ Am`m_ {MÌ
10(b) Ho$ Üd{Z Va§Jm| Ho$ Am`m_ go A[YH$ h¡&
AV… 10(a) H$mo {MÌ _§ à~b Üd{Z VWm {MÌ
10(b) _§o _¥Xþ Üd{Z H$m J«m\$ S>mbm J`m h¡&.

Üd{Z H$s à~bVm H$mo S>ogr~b _| _mnm OmVm
h¡& dh Üd{Z X~md Ho$ ñVa Ho$ _hËd H$mo ~VmVm
h¡& _ZwîQ> Ho$ H$mZ Üd{Z H$mo 10 dB  go 180

dB.VH$ J«hU H$a gH$Vo h¢& Üd{Z H$s à~bVm
`{X 50 dB go 60dB Ho$ _Ü` _| hmo Vmo Cgo
gm_mÝ` _mZm OmVm h¡&

EH$ gmYmaU ì`{ŠV 80 dB H$s à~bVm H$mo
ghZ H$a gH$Vm h¡& `{X Üd{Z 80 dB go A[YH$
hmo Vmo dh XX© XoVm h¡ Am¡a H$B© ñdmñÏ` g_ñ`mE±
{Z_m©U H$aVm h¡& OoQ> B©OZ H$s Üd[Z à~bVm
120 dB hmoVm h¡&

Bg{bE OoQ> BªOZ Ho$ nmg H$mZ H$aZo dmbo
ì`{ŠV B`a ßbJ Ho$ Cn`moJ go AnZo H$mZm§o H$mo
gwa[jV H$aVo h¢ & AÝ`Wm do gwZZZo H$s e{ŠV Imo
gH$Vo h¢ & MP3 ßbò a `m _mo~mB©b \$moZ Ho$ Ûmam
A[YH$ à~b g§JrV H$mo gwZZo go ^r ~hamnZ Am
gH$Vm h¡ Š`m|{H$ Üd{Z H$r à~bVm H$m AW© h¡ {H$

g§JrV nXm| _| ñda Ho$ VmaËd H$mo g§JrV n¡_mZo _| ñda H$s {ñW{V go Xem©`m J`m h¡&

{QßnUr: C D E F G A B C1

(gm) (ao) (Jm) (_m) (nm) (Ym) (Zr) (gm)1

Amd¥{Îm 256 288 320 341.3 384 426.7 480 512
(Hz)

{dñ
Wm
nZ

Xÿar

{dñ
Wm
nZ Xÿar
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{dMma-{d_e©

• Xmo N>mÌmE§ EH$ O¡go Vma dmbo dmÚ §̀Ì ~Om
aho h¢§ & XmoZm| dmÚm| go g_mZ VmaËd dmbo ñda
{ZH$bVo h¡? Š`m XmoZm| ñdam§o H$s JwUdÎmm
g_mZ hmoJr& AmnH$mo CÎma H$mo à_m{UV H$s{OE&
• O~ h_ g§JrV dmÚm| Ho$ ñdam| H$s Amd¥{ËÎm
Hmo ~VmVo h¢ VWm Xÿgar ~ma CgHo$ Am`m_ H$mo
~T>mVo h¢ Vmo BZ XmoZmo [ñW{V`m| _| Amn Š`m§
A§Va nmAmoJo &

Üd{Z H$m namdV©Z
Š`m R>mog Vb na Üd{Z namd{V©V hmoVr h¡? M{bE
h_ BgH$m nVm H$a| &

${H«$`m H$bmn-4
Üd{Z namdV©Z H$s lì`Vm

Xmo EH$ O¡go nmBn br{OE & BÝh| Xrdma Ho$
g_rn {H$gr _oO na ì`d{ñWV H$s{OE& EH$
nmBn Ho$ Iwbo [gao Ho$ nma AmnHo$ EH$ {_Ì H$mo Yrao
go ~mobZo Ho$ {bE H${hE Amoa Xÿgao nmBn H$m
AmdmO gwZZo Ho ${bE Cn`moJ H$s{OE& XmoZm|
nmBnm| H$s {ñW{V H$mo Bg àH$ma g_m`mo{OV H$s{OE
{Oggo {H$ AmnH$mo Üd{Z AÀN>r àH$ma gwZmB© XoZo
bJo& Amn XoI|Jo {H$ AmnHo$ {_Ì H$s AmdmO V~
ñnîQ> gwZmB© XoJr O~ CZH$m H$moU Xrdma _| g_mZ
hmoJm {MÌ12 _o {XIm`m J`m h¡ Š`m§o ?

Üd{Z H$m namdV©Z Cgr àH$ma hmoVm h¡ O¡gm
àH$me H$m namdV©Z hmoVm h¡? namdV©H$ gVh na
Ir|Mo J`o A[^b§~ VWm Üd{Z Ho$ AmnVZ hmoZo H$s
{Xem VWm namdV©Z hmoZo H$s {Xem Ho$ ~rM ~Zo
H$moU Amng _| ~am~a hmoVo h¢ &
• XmB Amoa Ho$ nmBn H$mo CÜdm©Ya {Xem _| WmoS>r

gr D±$MmB© VH$ CR>mBE Am¡a Xo{IE Š`m hmoVm
h¢&

D$Om© H$mZmo| H$mo Xr Om ahr h¡& Bg{bE B`a \$moZ
_| JmZo gwZZo H$o gmW-gmW h_| gmdYmZr ~aVZr
Mm{hE

3. JwUdÎmm
AmnZo dmB©brZ {n`mZmo, ~m±gwar O¡go dmÚmo go

{ZH$bZo dmbr {d{^ÝZ Üd{Z`m| Ho$ gwZm hmoJm& Xmo
Üd{Z`mo§ Ho$ ~rM A§Va H$mo OmZZo Ho$ {bE AmnH$mo
CgHr JwUdÎmm Ho$ ~mao _| OmZZm hmoJm&

Üd{Z`m| H$s JwUdÎmm dh bjU h¡ Omo Xmo
g§JrV ñdamo| Ho$ ~rM Ho$ A§Va H$mo {XImVm h¡ VWm
dmÚm| Ho$ g_ma VmaËd VWm à~bVm Ho$ ñdam| Ho$
~rM A§Va Xem©Vmh¡& Eogm Bg{bE hmoVm h¡ Š`m|{H$
[^ÝZ g§JrV dmÚ {^ÝZ Va§Jm| H$m {Z_m©U H$aVo h¢
& AVEd Üd{Z H$s JwUdÎmm CgHo$ Va§Jm| na
AmYm[aV hmoVm h¡&

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-11

{MÌ 11 _| ñd[aÌ dm`{bZ VWm {n`mZm| go
{ZH$bZo dmbr ñda Va§Jm| H$m J«m\$ {X`m J`m h¡
{Og_| Üd{Z à~bVm g_mZ h¡ (^yb Amd¥{Îm=
440Hz)

SCERT TELA
NGANA



218 Üd{Z

• Š`m Amn Üd{Z H$mo gwZ gH$Vo h¢ ̀ {X Zht Vmo
Š`m| ?

Amn AnZo {_Ì H$sAmdmO H$mo ñnîQ> gwZmB©
Zhr XoJm& Amn nmBnm| Ûmam bo OmZo dmbo namdV©Z
Üd{_ Am¡a AmnVZ Üd{Z Ho$ ~mao _| gmo{ME& `{X
h_ EH$ nmBn H$mo CR>mVo h¢ Vmo Vb H$mo Š`m hmoVm
h¡& `{X Amn EH$ nmBn H$mo CR>mVo h¢ Vmo AmnVZ
Üd{Z dmbo nmBn VWm namdV©Z Üd{Z dmbo nmBn
H$m Vb AbJ hmo OmVm h¡& Bg{bE h_ AmdmO H$mo
ñnîQ>V… go Zhr gwZ gH$Vo &

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-12

Bg à`moJ H$mo AbJ-AbJ YmVwAm| H$s (ñQ>rb,
ßbm{ñQ>H$, H$mS>©~moS>©, H$n‹S>m Am{X ) g_Vb dñVwAm|
Ho$ gmW XmohamBE VWm Üd{Z Ho$ ~Xbmd H$m
{ZarjU H$s{OE &

• Š`m H$R>moa Vb _¥Xþ Vb go A[YH$ namd{V©V
hmoVm h¡?

O¡go H$s AmnZo {H«$`m Ho$ Xÿgao ^mJ _| XoIm
Üd{Z namdV ©Z Vb na AmYm[aV hm oVm
h¡&gmYmaUV`m H$R>moa Vb _¥Xþ Vb go A[YH$ namd{V©V
hmoVm h¡ & bo{H$Z àH$me Ho$ O¡go Zhr Omo {MH$Zo
Vb na A[YH$ namd{V©V hmoVmh¡ Üd{Z IwaXao Vb
na ^r namd{V©V hmo gH$Vm h¡& CXmhaUmW© {~Zm
ßbmñQ>a dmbo B©>>±Q>m| H$s Xrdma ̂ r Üd{Z H$mo namd{V©V
H$aVr h¡&

   {dMma-{d_e©
• Š`m H$maU hmo gH$Vm h¡ [H$ Üd{Z IwaXþao Vb

na {MH$Zo Vb H$s Anojm AÀN>r Vah namd{V©V
hmoVr hw¡&

à{VÜd{Z
{H$gr C{MV namdV©H$ dñVw O¡go {H$gr B_maV

AWdm nhmS> Ho$ {ZH$Q> `{X Amn Omoa go {MëbmE§
`m Vmbr ~OmE Vmo AmnH$mo Hw$N> g_` níMmV dhr
Üd{Z [\$a go gwwZmB© XoVr h¡ & AmnHo$ gwZmB© XoZo
dmbr Bg Üd{Z H$mo namd{V©V Üd{Z H$hVo h¢ &
h_mao _{ñVîH$ _| Üd{Z H$s g§doXZm bJ^J -.
0.1s VH$ ~Zr ahVr h¡& ñnîQ> à{VÜd{Z gwZZo Ho$
{bE _yb Üd{Z VWm namd{V©V Üd{Z Ho$ ~rM H$_
go H$_ -0.1s  H$m g_` A§Vamb Adí` hmoZm
Mm{hE& AWm©V òmoV Ûmam CËnÝZ Üd{Z ̀ {X 0.1goHo$S>
go H$_ g_` _| namd{V©V hmVr h¡ Vmo h_ Cgo Zht
gwZ gH$Vo h¢ & Üd{Z H$mo 0.1goHo$S>  Ho$ ~mX
namd{V©V hmoZo Ho$ {bE òmoV VWm AdamoYH$ Ho$ ~rV
{H$VZr Xÿar hmoZr Mm{hE&

{MÌ{MÌ{MÌ{MÌ{MÌ-13

  _mZ br{OE òmoV VWm AdamoYH$ Ho$ ~rM
Üd{Z Ûmam V` H$s JB© Xÿar = d
V~ Üd{Z Ûmam AdamoYH$ VWm òmoV Ho$ ~rM H$s
V` H$s JB© Xyar = d
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Š`m Amn OmZVo h¢ ?

{H$gr g^m ^dZ `m ~‹S>o hmb _| AË`{YH$
AZwaUZ AË §̀V Adm§N>Zr` h¡& AZwaU H$mo H$_
H$aZo Ho$ {bE g^m ̂ dZ H$s N>Vm| VWm Xrdmam| na
Üd{Z AdemofH$ nXmWm] O¡gognr{S>V \$mB~a ~moS>©,
IwaXÿao nXmW©, ßbmñQ>a AWdm nX} bJo hmoVo h¢&
grQ>m| Ho nXmWm] H$m MwZmd BZHo$ Üd{Z AdemofH$
JwUm| Ho$ AmYma na ^r {H$`m OmVm h¡&

  {dMma-{d_e©
• EH$ ~§X {S>ãbo _| O~ Amn h¡bmo H$hVo h¢ Vmo

AmnH$mo h¡bmoAmoAmo….. H$s Üd{Z gwZmB© XoJr &
BgH$m AW© Š`m hmoVm h¡?

à{VÜd{Z VWm AZwaUZ Ho$ ~rM g§~§Yà{VÜd{Z VWm AZwaUZ Ho$ ~rM g§~§Yà{VÜd{Z VWm AZwaUZ Ho$ ~rM g§~§Yà{VÜd{Z VWm AZwaUZ Ho$ ~rM g§~§Yà{VÜd{Z VWm AZwaUZ Ho$ ~rM g§~§Y
AZwaU à{VÜd{Z go Wmo‹S>m gm AbJ hmoVm hw¡&

à{VÜd{Z gwZZo dmbo VH$ nhþ±Mo Ho$ {bE 0.1s go
A[YH$ g_` bJVm h¡& O~{H$ à{VÜd{Z O~
0.1s go H$_ g_` _| h_mao H$mZm| VH$ nh±þMVr h¡
Vmo Cgo AZwaUZ H$hVo h¡&

Üd{Z Ho$ ~hþb namdV©Z Ho$ Cn`moJ
1.  _oJm\$moZ `m bmCS>ñnrH$a, hmZ©_oJm\$moZ `m bmCS>ñnrH$a, hmZ©_oJm\$moZ `m bmCS>ñnrH$a, hmZ©_oJm\$moZ `m bmCS>ñnrH$a, hmZ©_oJm\$moZ `m bmCS>ñnrH$a, hmZ©

Vỳ © VWm ehZmB© O¡go dmÚ §̀Ì g^r Bg
àH$ma ~Zm`o OmVo h¢ {H$ Üd{Z  g^r {XemAm| _|
\¡$bo {~Zm Ho$db EH$ {deof {Xem _o hr OmVr h¡&
O¡go {H$ {MÌ _| {XIm`m J`m h¡&

BZ §̀Ìm| _| EH$ Zbr H$m AmJo Iwbm ^mJ
e§Hw$AmH$ma hmoVm h¡& `h òmoV go CËnÝZ hmoZo
dmbr Üd{Z Va§Jm| H$mo ~ma-~ma namd{V©V H$aHo$
òmoVmAm| H$s Amoa AmJo H$s {Xem _| ^oO XoVm h¢&

Üd{Z Va§J Ûmam V` H$s J`r Hw$b Xÿar = 2d

_mZ bmo à{VÜd{Z H$m g_` ‘t’ goHo$S>
doJ = Hw$b Xÿar /g_`            = 2d/t

~mXbm| H$s J‹S>J‹S>hmQ> H$s Üd{Z H$s namdV©H$
n¥ð>m| O¡go ~mXbm| VWm ̂ y{_ go ~ma§~ma namdV©Z
H$o$ \$bñdê$n CËnÝZ hmoVr h¡&

[dMma-{d_e©
•  à{VÜd{Z, _ybÜd{Z go H$_Omoa Š`m| hmoVr

h¡?

 CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU-3

 EH à{VÜd{Z 0.8s  Ho$ níMmV gwZmB© XoVr
h¡ Omo EH$ b‹S>Ho$ Ûmam 132m  Xya ~‹S>r ^dZ _|
nQ>mIo Ho$Üd{Z h¡& Üd{Z Ho$ doJH$mo kmV H$s{OE&
 hbhbhbhbhb

  à{VÜd{Z g_` (t) = 0.8s
 Üd{Z Va§J Ûmam V` H$s J`r Hw$b Xÿar

                               = 2x132 m = 264 _r
 Üd{Z H$m doJ V =2d/t

             V = 264_r./0.8s = 330  _r./ g|.

$AZwaUZ
O~ à{VÜd{Z 0.1s go H$_ g_` _| h_mao

H$mZm| _| nhþ±MVr h¡  Vmo Cgo AZwaUZ H$hVo h¢&
Š`m|{H$ _yb Üd{Z VWm namd{V©V Üd{Z Va§Jo {_b
OmVr h¡ & h_ b§~o g_` VH$ Üd{Z H$mo gwZ gH$Vo
h¢ &
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Ho$ níMmV Üd{Z hmb go g^r ^mJm§| _| nhþ±M
OmE& O¡gm {H$ {MÌ 16 _| Xem©`m J`m h¡&
H$^r-H$^r dH«$mH$ma Üd{Z nQ²>Q>mo H$mo _§M Ho$ nrN>
aI {X`m OmVm h¡ {Oggo {H$ Üd{Z, Üd{Z nÅ> go
namdV©Z Ho$ níMmV g_mZ ê$n go nyao hmb _| \¡$b
OmE &

[MÌ[MÌ[MÌ[MÌ[MÌ-16

{dMma-{d_e©

• h_ {gZo_m hmb _| Hw${g©̀ m| na V{H$ ò, \$e©
na H$manoQ> VWm Xrdmam| na OyQ> H$s MQ>mB`m±
Š`m| bJmVo h¢?

lì`Vm H$m n[aga
h_ g^r Amd¥[ËV H$r Üd{Z`m H$mo Zhr gwZ

gH$Vo & _Zwî`m| _o Üd{Z H$s lì`Vm H$m n[aga
bJ^J 20 Hz  go 20,000 Hz VH$ hmoVm h¡& Cg
lì`Vm n[aga H$mo 20 Hz- 20 KHz {bIm OmVm
h¡& h_ 20 Hz go H$_ Wm 20 KHz go A[YH$
Amd¥{Îm dmbo Üd{Z H$mo Zht gwZ gH$Vo & `h
gr_mE§ ì`{ŠV go ì`{ŠV VWm Am ẁ Ho$ AmYma na
[^ÝZ hmoVr h¡& ~ÀMo 30 KHz VH$ H$s CÀM
Amd¥{Îm H$mo gwZ gH$Vo h¢& Á`m|-Á`m| ì ̀ {ŠV`m| H$s
Am`w ~T>Vr OmVr h¡ CZHo$ H$mZ CÀM Amd¥{Îm`mo|
Ho$ {b H$_ gwJ«mhro hmoVo OmVo h¡& ~‹S>mo H$s CÀM
lì` gr_m 10-12 KHz VH$ hmoVr h¡& AV… h_
20-20,000 Hz VH$ H$s Amd¥{Îm H$mo Am¡gVZ
lì`Vm Ho$ ê$n _o§ boVo h¢ &

[MÌ[MÌ[MÌ[MÌ[MÌ-14

    {dMma-{d_e©

• hmZ©, _oJm\$moZ BË`m{X _| e§Hw$AmH$ma H$m
Š`m bm^ hmoVm h¡?

2. ñQ>mWmoñH$monñQ>mWmoñH$monñQ>mWmoñH$monñQ>mWmoñH$monñQ>mWmoñH$mon
ñQ>oWmoñH$mon EH$ {M{H$Ëgm ̀ §Ì h¡ Omo eara Ho$

A§Xa _w»`V… ôX` _| CËnÝZ hmoZo dmbr Üd{Z H$mo
gwZZ _| H$m_ AmVm h¡& ñQ>oWmoñH$mon _| amoJr Ho$
ôX` H$s Y‹S>H$Z H$s Üd{Z ~ma-~ma namdV©Z Ho$
H$maU S>mŠQ>a Ho$ H$mZm| VH$ nhþ±MVr h¡& O¡gm {H$
{MÌ _| {XIm`m J`m h¡&

[MÌ[MÌ[MÌ[MÌ[MÌ-15

3. H§$gQ>© hmb VWm {gZo_m hmb H$s g§aMZmH§$gQ>© hmb VWm {gZo_m hmb H$s g§aMZmH§$gQ>© hmb VWm {gZo_m hmb H$s g§aMZmH§$gQ>© hmb VWm {gZo_m hmb H$s g§aMZmH§$gQ>© hmb VWm {gZo_m hmb H$s g§aMZm

H§$gQ>© hmb gå_obZ H$jm| VWm {gZo_m hmb
H$s N>V| dH«$mH$ma ~ZmB© OmVr h¡ {Ogo {H$ namdV©Z
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namÜd{Z`m| H$m Am¡Úmo{JH$ Cn`moJ

 1. {N>Ð ~ZmZo `m Xama S>mbH$a C{MV{N>Ð ~ZmZo `m Xama S>mbH$a C{MV{N>Ð ~ZmZo `m Xama S>mbH$a C{MV{N>Ð ~ZmZo `m Xama S>mbH$a C{MV{N>Ð ~ZmZo `m Xama S>mbH$a C{MV
AmH$ma XoZo Ho$ {bEAmH$ma XoZo Ho$ {bEAmH$ma XoZo Ho$ {bEAmH$ma XoZo Ho$ {bEAmH$ma XoZo Ho$ {bE

YmVwAm| H$s N>‹S> _| namÜd{Z H§$nZ {N>Ð ~Zm
gH$Vo h¢ & BgH$m Cn`moJ hWmo‹S>r O¡gm ^r {H$`m
OmVm h¡& `h EH$ g|Ho$S> _| gm¡ go hOma ~ma YmVw
H$s ßboQ> na dma H$aVm h¡&

{N>Ð H$m AmH$ma hmZ© Ho$ Zw{H$bo {gao O¡gm
hmoVm h¡& H$m±M O¡go dñVwE§ {OZ na gmYmaU {d{Y
go g\$bVm nyd©H$ H$Q>mB© Zht H$s Om gH$Vr h¡,
dhm± na namÜd{Z Va§Jo AË`§V Cn`moJr hmoVr h¡&

 2. namÜd{Z g\$mB©namÜd{Z g\$mB©namÜd{Z g\$mB©namÜd{Z g\$mB©namÜd{Z g\$mB©
gmYmaUV`m h_ bmoJ _¡bo H$n‹S>o ßboQ> m H$moB©

~‹S>r dñVw H$mo {S>Q>aO|©Q> Ho$ Kmob _| Sw>~moH$a [\$a
Cgo aJ‹S>H$a gm\$ H$aVo h¢& CZ ^mJm| H$mo {OZ
VH$ nhþ±MZm H$[R>Z hmoVm h¡& Bg {d[Y go CZH$s
g\$mB© _w[íH$b hmoVr h¡&

Eogo dñVwAm| H$s g\$mB© _| namÜd{Z {H$aUm|
H$m Cn`moJ {H$`m OmVm h¡& CÝh| gm\$ H$aZo dmbo
_mO©Z {db`Z _| aIVo h¢ Am¡a Bg {db`Z _|
namÜd{Z Va§Jo ^oOr OmVr h¡& CÀM Amd¥{Îm Ho$
H$maU Yyb, {MH$ZmB© VWm J§XJr Ho$ H$U AbJ
hmoH$a ZrMo {Ja OmVo h¡& Bg àH$ma dñVw nyU©V`m
gm\$ hmo OmVr h¡&

3. YmVw _| nm`o OmZo dmbo Xmofm| H$m nVmYmVw _| nm`o OmZo dmbo Xmofm| H$m nVmYmVw _| nm`o OmZo dmbo Xmofm| H$m nVmYmVw _| nm`o OmZo dmbo Xmofm| H$m nVmYmVw _| nm`o OmZo dmbo Xmofm| H$m nVm
bJmZo _o namÜd{Z H$m Cn`moJbJmZo _o namÜd{Z H$m Cn`moJbJmZo _o namÜd{Z H$m Cn`moJbJmZo _o namÜd{Z H$m Cn`moJbJmZo _o namÜd{Z H$m Cn`moJ

Ym{ËdH$ KQ>H$m| H$mo àm`… ~‹S>o-~‹S>o ^dZm|,
nwbmo, _erZm| VWm d¡kmZH$ CnH$aUm| H$mo ~ZmZo
Ho$ {bE Cn`moJ _| bm`m OmVm h¡&

YmVw Ho$ ãbmH$ _| {dÚ_mZ Xama `m {NÐ Omo
~mha go {XImB© Zhr XoVo ^dZ `m nwb H$s

Š`m Amn OmZVo h¢?

lì`Vm n[aga _| ^r g^r ì`{ŠV`m| Ho$ H$mZ
g_mZ Amd¥{Îm H$mo J«hU Zhr H$aVo h¢ &2,000-
3,000 Hz VH$ H$s Amd¥{Îm gdm©{YH$ lmì` Amd¥{Îm
hmoVr h¡& O~{H$ do H$_ Vrd«Vm dmbo Üd{Z`m| H$mo
^r gwZ gH$Vo h¢ &20 Hz go H$_ Amd¥{Îm H$s
Üd{Z`m| H$mo Adlì` Üd{Z H$hVo h¢ &20 KHz go
A{YH$ Amd¥{Îm H$s Üd{Z`m| Ho$ namlì` Üd{Z
H$hVo h¢ &

{^ÝZ OÝVwAm| H$s lì`Vm gr_m {^ÝZ-
{^ÝZ hmoVr h¡& EH$ Hw$Îmm 50 KHz  VH$ H$s
Üd{Z Amd¥{Îm H$mo gwZ gH$Vm h¡& M_JmX‹S>
100 KHz H$s Üd{Z H$mo gwZ gH$Vm h¡& S>mb[\$Z
Cggo ^r CÀM Amd¥{Îm H$mo gwZ gH$Vm h¡& ò
OÝVw namÜd{Z Va§Jo CËnÝZ H$a EH$ Xÿgao go
g§nH©$ ~ZmVo h¡& M_JmXS> namÜd{Z Va§Jm| H$s
ghm`Vm go {dMaU H$aVo h¢& hmob  VWm hmWr
Adlì` Üd{Z n[aga H$s Üd{Z`m± CËnÝZ H$aVo
h¢ & d¡km{ZH$m| Zo nVm bJm`m h¡ {H$ hmWr
AnZo  _aZo go nhbo Adlì` Üd{Z H$mo CËnÝZ
H$aVo h¢& Hw$N> _N>{b`m± H$_ Amd¥{Îm O¡go 1-
25 Hz VH$ H$s Üd{Z H$mo ^r gwZ gH$Vo h¢ &
eBZmo{gag (J|S>m) 5 Hz VH$ H$s Amd¥{Îm H$s
Adlì` Üd{Z H$m Cn`moJ H$aHo$ g§nH©$ ñWm{nV
H$aVm h¡&

$namÜd{Z Ho$ AZwà`moJ
namÜd{Z`m± CÀM Amd¥{Îm H$s Va§Jo h¢& do EH$

{Z[íMV nW na J¡gm| VWm Ðdm| Ho$ _mÜ`_ go
J_Z H$aVr h¡& CÚmoJm| VWm {M{H$Ëgm Ho$ joÌ _o
namÜd{Z`m| H$m {dñV¥V ê$n go Cn`moJ {H$`m
OmVm h¡&
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g§aMZm H$s _O~yVr H$mo H$_ H$a XoVo h¢& BZ Xmofm|
H$m nVm bJmZo Ho$ {bE namÜd{ZH$ Va§Jm| H$m
Cn`moJ {H$`m OmVm h¡&

{M{H$Ëgm joÌ _| namÜd{Z H$m Cn`moJ
 1.  O¡{dH$ {MÌ$ O¡{dH$ {MÌ$ O¡{dH$ {MÌ$ O¡{dH$ {MÌ$ O¡{dH$ {MÌ$

namÜd{Z Va§Jm| Zo S>mŠQ>am| Ho$ hmW _| EH$
e{ŠVembr Am¡Oma {X`m hmo Omo _mZd A§Jmo H$s
N>m`m ~ZmVm h¡& namÜd{Z Va§Jm| H$mo ôX` H$o$
{d{^ÝZ ̂ mJm| go namd{V©V H$a ôX` H$m à{Vq~~
~Zm`m OmVm h ¡ & Bg VH $ZrH $ H $ m o
BH$moH$m{S>©`moJ«m\$s BH$moH$m{S>©`moJ«m\$s BH$moH$m{S>©`moJ«m\$s BH$moH$m{S>©`moJ«m\$s BH$moH$m{S>©`moJ«m\$s H$hm OmVm h¡&

 AëQ´>mgmoZmoJ«m\$s H$m Cn`moJ S>mŠQ>a H$mo amoJr
Ho$ A§Jm| O¡go ̀ H¥$V, {nÎmme`, J^m©e`, JwX} Am[X
H$s Ag_mZVmAm| H$mo Xem©Vm h¡& `h g§gyMH$ H$mo
eara H$s Ag_m_ZVmE± O¡go {nÎmme` VWm JwX} _|
nWar VWm {d[^ÝZ A§Jm| _| A~w©X (Q²>`y_a) H$m
nVm bJmoZo _| ghm`Vm H$aVm h¡& $

BgH$m Cn`moJ _m± Ho$ J^© _| ^«yU H$s Om±M
H$aZo _| H$aVo h¢ &

AëQ́>mgmoZmoJ«m\$s nwamZo {d{Y go A[YH$ gwa[jV
h¡ & ~ma-~ma EŠgao go eara Ho$ CÎmH$m| VWm ̂ «yU
na KmVH$ à^md S>mbVm h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-17 namÜd{Z ñH$mqZJnamÜd{Z ñH$mqZJnamÜd{Z ñH$mqZJnamÜd{Z ñH$mqZJnamÜd{Z ñH$mqZJ

2. namÜd{Z H$m eë` {M{H$Ëgm _| Cn`moJnamÜd{Z H$m eë` {M{H$Ëgm _| Cn`moJnamÜd{Z H$m eë` {M{H$Ëgm _| Cn`moJnamÜd{Z H$m eë` {M{H$Ëgm _| Cn`moJnamÜd{Z H$m eë` {M{H$Ëgm _| Cn`moJ

namÜd{Z Va§Jm| Ho$  Cn`moJ nXmW© Ho$ H$Umo H$mo
[Za§Va H§${nV H$a CgH$mo N>moQ>o-N>moQ> Qw>H$‹S>m| _|
Vmo‹S>Zo Ho$ {bE {H$`m OmVm h¡& H$mQ>mamŠQ> H$mo
{ZH$mbZm namÜd{Z H$m g~go _hËdnyU© Cn`moJ&

namÜd{Z H$m Cn`moJ JwX} H$s N>moQ>r nWar H$mo
~marH$s H$Um| _| Vmo‹S>Zo Ho$ {bE ^r {H$`m OmVm
h¡& ̀ o H$U ~mX _| _yÌ Ho$ gmW ~mha {ZH$b OmVo
h¢& Bg {d[Y Zo eë` {M{H$Ëgm Ho$ _hËd H$mo
nrN>o N>mo‹S> {X`m h¡&

 {dMma-{d_e©

• CnamoŠV à`moJ _| namÜd{Z H$m àH$me Va§Jm|
go A[YH$ bm^ H¡$go hmo gH$Vm h¡?

gmoZma

g_wÐ H$s JhamB© H$mo H¡$go Zmnm OmVm h¡?
AmBE BgH$m nVm bJmE§ &

gmoZma eãX Sonographic Navigation And
Ranging go ~Zm h¡& gmoZma EH$ Eogr `w{º$ h¡
{Og_| Ob _| {ñWV qnS>m| H$s Xÿar, {Xem VWm
Mmb _mnZo Ho$ {bE namÜd{Z Va§Jm| H$m Cn`moJ
{H$`m OmVm h¡& Bg {d[Y _| Cn`moJr CnH$aU H$mo
gmoZma H$hVo h¢&

• gmoZma H¡$go H$m ©̀ H$aVm h¡ ?
gmoZma _| EH$ ào[fV VWm EH$ g§gyMH$ hmoVm

h¡ Am¡a Bgo {H$gr Zmd ̀ m OhmO _| {MÌ _| Xem©E
AZwgma bJm`m OmVm h¡& namÜd{Z Va§J CÀM
Amd¥{Îm O¡go 1,000 KHz H$mo nmZr Ho$ A§Xa
^oOVo h¢ & ào{fV namÜd{Z Va§Jo CËnÝZ VWm
ào{fV H$aVm h¡& `o Va§Jo Ob _| MbVr h¡&
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g§gyMH$ namÜd{Z Va§Jm| H$mo
{dÚwV g§Ho$Vm| o_§o ~Xb XoVm h¡&
{OZH$s C{MV ê$n go ì`m»`m
H$a br OmVr h¡& Ob _| Üd{Z
H$s Mmb VWm namÜd{Z Ho$
àofU Wm A[^J«hU Ho$ g_`
A§Vamb H$mo kmV H$aHo$ Cg
qnS> H$s Xÿar H$s JUZm H$s Om
gH$Vr h¡& {Oggo Üd{Z Va§J
namd{V©V hþB© h¡& _mZ br{OE
namÜd{Z g§Ho$V Ho$ àofU VWm
A[^J«hU H$m g_` A§Vamb  t
h¡& g_wÐr Ob _| Üd{Z H$s
Mmb u h¡ V~ gVh go qnS>

H$s Xÿar 2d hmoJr &
 s = ut Ho$ Cn`moJ go

                Or 2d = ut `m

d=   ut    `m
        

2

CnamoŠV {d[Y H$mo à{VÜd{Z namg H$hVo h¢ .
d¡km{ZH$ Bg VH$ZrH$ H$m Cn`moJ g_wÐ H$s JhamB©
kmV H$aZo VWm Ob Ho$ A§Xa pñWV MQ²>mZmo,
Km{Q>`m|, nZSw>{ã~`m|, {h_ e¡b, Sy>~o hþE OhmO
H$s OmZH$mar àmßV H$aZo Ho$ {bE H$a aho h¢&

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 4

EH$ AZwg§YmZ Q>r_ Zo g_wÐ H$s JhamB© _|
gmoZma g§gyMH$ H$mo ̂ oOm& 6 go níMmV CÝh| à{VÜd{Z
gwZmB© Xr& `{X g_wÐr Ob _| Üd{Z 1500 _r./g|
hmo Vmo g_wÐ H$s JhamB© H$mo kmV H$r{OE &

hbhbhbhbhb

_mZ br{OE g_wÐ H$s JhamB©= d m

Hw$b Xÿar

gmoZma g§gyMH$ Ûmam V` H$s J`r

Xÿar (s) = 2d

Üd{Z H$s Mmb (u) = 1500  _r./go.

 àofU VWm g§gyMH$ Ho$ ~rM bJm g_`
(t)   = 6s

 s  = ut  go.

                        2d = 1500 _r./go. x 6s

                  d = 9000/2 _r. =4.5 {H$._r.
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h_Zo Š`m grIm

_w»` eãX

`m§[ÌH$ D$Om©,ñd[aÌ, AZwX¡Ü ©̀ Va§Jo, AZwàñW Va§Jo, g§nrS>Z, {dabZ, erf©, JV©, _mÜ`_ H$m
KZËd, Xm~, Va§J X¡Ü ©̀, Am`m_ Amd¥{Îm, VmaËd, Üd{Z H$s JwUdÎmm, à{VÜd{Z, AZwaUZ, Adl`
namÜd{Z VWm gmoZma&

• Üd{Z EH$ `m§[ÌH$ D$Om© h¡ Omo gwZZo H$m Am^mg CËnÞ H$aVr h¡&

• ñd[aÌ EH$ Üd{ZH$ AZwZmXH$ h¡ Omo H§${nV H$aZo go {Za§Va VmaËd go AZwZmX H$aVm h¡&

• `{X _mÜ`_ _| H$U Va§J H$s {Xem _§| AmJo nrN>o Xmobm`_mZ hmo Vmo  Cg Va§J H$mo AZwX¡Ü ©̀ Va§Jo H$hVo
h¢ &

• Üd{Z Va§Jo AZwX¡Ü ©̀ Va§Jo h¢ &

• _mÜ`_ Ho$ H$Um| Ho$ A{YH$ KZËd dmbo joÌ H$mo g§nrS>Z VWm H$_ KZËd dmbo joÌ H$mo {dabZ H$hVo
h¢&

• Xmo g§nrS>Zm| `m {dabZm| Ho$ ~rM H$s Xÿar H$mo Va§J X¡Ü ©̀ H$hVo h¢ &

• Ho$[ÝÐ` _yë`m| go A[YH$V_ KZËd ̀ m X~md H$mo Am`m_ H$hVo h¢ & ̀ m _mÜ`_ _| H$Um| H$m Ho${ÝÐ` {ñW{V
_| A[YH$V_ {djmô  H$mo Am`m_ H$hVo h¢ &

• Va§J Ûmam _mÜ`_ Ho$ KZËd Ho$ EH$ g§nyU© XmobZ Ho$ {bE bJo g_` H$mo AmdV©H$mb H$hVo h¢ &

• EH$m§H$ g_` _| hmoZo dmbo XmobZm| H$s Hw$b g§»`m H$mo Amd¥{V H$hVo h¢&

• EH$m§H$ g_` _| {~ÝXþ Ûmam Va§J na V` H$s J`r Xÿar O¡go g§nrS>Z `m {dabZ H$mo Üd{Z H$m doJ H$hVo
h¢&

• VmaËd Üd{Z H$m dh bjU h¡ Omo _¥Xþ Üd{Z VWm H$R>moa Üd{Z Ho$ ~rM A§Va Xem©Vm h¡&

• Üd{Z H$s Vrd«Vm H$mo H$mZmo ‘o CËnÞ PZPZmhQ> Ho$ én ‘| n[a^m{fV H$aVo h¡&

• Üd{Z H$s JwUdÎmm dh bjU h¡ Omo g§JrV Ho$ AbJ-AbJ dmÚm| go {ZH$br g§JrV ñda _| A§Va Xem©Vm
h¡&
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• O~ Üd{Z H$m namdV©Z gwZZo dmbo Ho$ nmg 0.1s ~mX nhþ±MVm h¡ Vmo Cgo à{VÜd{Z H$hVo h¢ &

• `{X Üd{Z H$m namdV©Z gwZZo dmbo Ho$ nmg 0.1s g_` go nhbo nhþ±MVm h¡ Vmo Cgo AZwaUZ H$hVo h¢&

• _mZdm| _| Üd{Z H$s lì`Vm H$s Amd¥{V`m| H$m Am¡gV 20Hz – 20KHz VH$ h¡&

• 20Hz go H$_ Amd¥{Îm dmbo Üd{Z H$mo Adlì` Üd{Z H$hVo h¢&

• 20KHz  go A[YH$ Amd¥{Îm dmbo Üd{Z H$mo namÜd{Z H$hVo h¢ &

• gmoZma H$m AW© h¡ gmC±S> ZodrJoeZ E§S> a¡§qJJ

I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)

1. {ZåZ nXmo H$mo g_PmBE& a) Am`m_ b) Va§J X¡Ü ©̀ c) Amd¥{Îm (AS1)

2. Va§J X¡Ü ©̀, Amd¥{Îm VWm Üd{Z doJ Ho$ {~M Ho$ g§~§Y H$mo {c{IE& (AS1)

3. Adlì` Üd{Z VWm namÜd{Z _| {H$gH$s Amd¥{Îm A{YH$ hmoVr h¡& (AS3)

4. H§$gQ>© g^m _| {MH$Zr gVh H$mo Š`m| Zht ~Zm`m OmVm h¡? (AS7)

II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1. Š`m Üd{Z namdV©Z H$m {Z`_ àH$me namdV©Z Ho$ g_mZ h¡&(AS1)

2. Xmo òmoV A VWm B EH$ hr Am`m_ go H§${nV hmoVo h¢& 1kHz VWm 30kHz  H$s Amd¥{Îm dmbo Üd{Z CËnÝZ
H$aVo h¢ Hm¡Z go Va§J _| A[YH$ D$Om© nm`r OmVr h¡&(AS1)

3. {MÌ H$s ghm`Vm go Üd{Z òmoV Ho$ nmg ~ZZo dmbo g§nrS>Z VWm {dabZ H$mo g_PmB©E & (AS5)

4. Üd{Z Ho$ {dX²¶wV namdV©Z S>mŠQ>a VWm B§Or{Z`a H$mo {H$g àH$ma Cn`moJr hmoVo h¢?(AS7)

E•ÆÁÃ ™ı ÃÏáÁ∫
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III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. gmoZma H$s H$m ©̀{d[Y VWm Cn`moJm| H$m dU©Z H$s{OE & (AS1)

2. gm_mÝ` H$_ao _o à{VÜd{Z H$s à~bVm na Š`m Aga n‹S>Vm h¡&(AS7)

1. h_ H$~ H$h gH$Vo h¡ {H$ Üd{Z _mÜ`_ _| J_Z H$aVr h¡& [ ]

a) _mÜ`_ J{V H$aVm h¡& b) _mÜ`_ Ho$ H$U J{V H$aVo h¢&

c) òmoV J{V H$aVm h¡& d) {djmô  J{V H$aVm h¡&

2. LN˛ ÃzN˛lg ™ı Gnúãå o∫ÊTÁz N˛y ÃÊPÆÁ N˛Á ™ÁfiN˛ [ ]

a)  “b|\ b) \Ó¬ c) ™yb∫ d) úÁÀN˛¬

3. 20Hz go N˛™ EÁƒwu ƒÁ¬z Üƒuå N˛Áz N˛“oz “{@ [ ]

a)  lì`-gr_m b) nam Üd{Z c) Adlì` d) VoO Üd{Z

4. 20Hz - 20,000 Hz Nz˛ ™ÜÆ EÁƒwu ƒÁ¬z Üƒuå N˛Áz N˛“oz “{@

a)  »√Æ Ãy™Á b) ú∫ÁÜƒuå Ãy™Á c) Eƒ»√Æ Üƒuå d) VoO Üd{Z

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. üuoÜƒuå N˛Áz ÃÏååz N˛Á üÆÁzT N˛∫ u∫úÁzb| u¬uQL@

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. LzÃz \Áåƒ∫Áz N˛y \ÁåN˛Á∫y LN˛ufio N˛yu\L \Áz Eƒ»√Æ ÆÁ ú∫ÁÜƒuå tΩƒÁ∫Á §ÁoYyo N˛∫oz “{@ GåNz˛

uYfiÁzÃ“yo u∫úÁzb| o{ÆÁ∫ N˛yu\L@

2. “ h_ OmZVo h¡ {H$ Üd{Z EH$ D$Om© H$m ê$n h¡ AV… ~‹S>o eham| _| Üd{Z àXÿfU Ûmam CËnÝZ D$Om© H$m
Cn`moJ h_mao X¡{ZH$ OrdZ H$s D$Om© Amdí`H$Vm Ho$ {bE H$a gH$Vo h¢& Bggo ehar joÌ Ho$ O¡d-
{d{dYVm H$m ^r g§ajU hmoVm h¡& Š`m Amn Bg H$WZ go gh_V h¡ `{X hm± Vmo Cgo g_PmBE &

Ã“y G∫ YÏuåL@
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