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àH$aU-3

AUy Am{U aoUy 

(Atoms and Molecules)
àmMrZ ̂ maVr` Am{U J«rH$ VËddoÎmo ̀ mZm gX¡d Ðì`mÀ`m AÑí` Am{U AkmV ê$nm§~Ôb Iyn 

Hw$Vwhb dmQ>V Ago. Ðì`mÀ`m {d^mÁ`VoMr H$ënZm ^maVmV 500 BC À`m Amgnmg ì`º$ Pmbr 
hmoVr. ̂ maVr` VËdk _hfu H$UmXZo Ago à{VnmXZ Ho$bo hmoVo H$s Oa AmnU Ðì`mMo {d^mOZ H$arV 
Jobmo Va àË`oH$ doir Amnë`mbm N>moQ>o, N>moQ>o H$U àmá hmoV OmVrb. eodQ>r Amnë`mbm, Agm H$U 
{_iob H$s Á`mMo {d^OZ AeŠ` Agob. Aem H$Um§Zm Ë`mZo "na_mUy' Ago Zmd {Xbo. AmUIr 
EH$ ^maVr` VËdk nHw$T>m H$mË`m`m_m `mZo hoM _V VnerbdmanUo _m§S>bo. Vmo åhUmbm H$s ho H$U 
gm_mÝ`nUo g§`wº$ ñdê$nmV AgVmV. Ë`m_wio Ðì`mMr AmnUmbm {d{dY ê$no nhm`bm {_iVmV.

`mM H$mbI§S>mV àmMrZ J«rH$ VËdk-S>o_mo{H«$Q>g Am{U ë`w{gng `mZr Ago gwM{dbo H$s Oa 
Ðì`mMo AmnU {d^mOZ H$arV Jobmo Va EH$ Aer pñWVr `oB©b Ooìhm àmá H$Um§Mo naV {d^mOZ 
H$aVm `oUo AeŠ` Agob. S>o_mo{H«$Q>gZo `m A{d^mÁ` H$Um§Zm Atoms (åhUOo A{d^mÁ`) Ago 
Zmd {Xbo. ho gd© {dMma VËdkmZmYmarV hmoVo. `m {dMmam§Mr d¡YVm {gÕ H$aÊ`mgmR>r 18 ì`m 
eVH$mn`ªV {VVHo$go A{YH$ à_mUmV à`moJ{Zï>> H$m`© KS>bo Zmhr.

18 ì`m eVH$mÀ`m eodQ>r d¡km{ZH$m§Zm _ybÐì`o Am{U g§`wJo `mVrb \$aH$ bjmV Ambm. 
ñdm^m{dH$nUo Ë`m§À`m_Yo _ybÐì`o H$m Am{U H$er g§`moJ nmdVmV Am{U g§`moJ nmdVmV Voìhm 
H$m` hmoVo? ho g_OyZ KoÊ`mMr à~i BÀN>m OmJ¥V Pmbr. A±Q>moZr Eb. bìhm{PEaZo amgm`{ZH$ 
g§`moOZmÀ`m XmoZ _hËdmÀ`m {Z`_m§Zm ñWm{nV H$ê$Z agm`ZemómMm nm`m KmVbm.

3.1 amgm`{ZH$ g§`moOZmMo {Z`_

b°ìhm{PEa Am{U Omogo\$ Eb. àmCñQ> `mZr AZoH$ à`moJm§Zr amgm`{ZH$ g§`moOZmMo Imbr 
{Xbobo XmoZ {Z`_ à{Vnm{Xbo.

3.1.1 Ðì` dñVw_mZ Ajæ`VoMm/g§ajUmMm {Z`_

	 Ooìhm amgm`{ZH$ ~Xb (amgm`{ZH$ {d{H«$`m) KS>Vm o Voìhm dñVw_mZmV ~Xb  
KS>Vmo H$m§?

CnH«$_ 3.1
OO Imbrb g§MmVrb X Am{U Y _Yrb agm`Zm§Mr EH$ OmoS>r ¿`m
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	         X	         Y
	 i) H$m°na gë\o$Q>	 gmoSr>`_ H$m~m}ZoQ>

	 ii) ~o[a`_ ŠbmoamB©S>	 gmoSr>`_ gë\o$Q>

	 iii) boS> Z¡Q´>oQ>	 gmoSr>`_ ŠbmoamB©S>

OO X Am{U Y _Yrb H$moUVrhr EH$ agm`Zm§Mr OmoS>r {ZdS>m. Ë`m§Mo àË òH$s doJdoJio nmÊ`mVrb 
5% ÐmdU V`ma H$am.

OO Y ÐmdUmVrb WmoS>mgm ^mJ e§¹$mH¥$Vr nmÌmV ¿`m. Y _Yrb ÐmdUmMm WmoS>m ^mJ EH$ 
ÁdbZ Zir_Yo KoD$Z Am. 3.1 _Yo XmI{dë`mà_mUo nmÌmV gmdH$me H$miOrnyd©H$ [aVrZo 
Q>m§JyZ R>odm. XmoÝhr ÐmdUo EH$_oH$mV {_giUma ZmhrV `mMr H$miOr ¿`m. nmÌmMo Vm|S> ~wM 
bmdyZ ~§X H$am.

Am. 3.1 X ÐmdU AgUmar ÁdbZ Zir,  
Y ÐmdU AgUmè`m e§¹$mH¥$Vr nmÌmV ~wS>dyZ R>odbr Amho.

OO nmÌmMo Ë`m_Ü`o AgUmè`m nXmWmªgh H$miOrnyd©H$ dOZ H$am.
OO nmÌmbm WmoS>ogo PwH$dyZ AemàH$mao {\$adm OoUo H$ê$Z X Am{U Y _Yrb Ðmd EH$_oH$mV 

{_giVrb.
OO AmVm Ë`mMo naV dOZ H$am.
OO nmÌmV H$moUVr A{^{H«$`m KS>br?
OO nmÌmV amgm`{ZH$ {d{H«$`m KS>br Ago Vwåhmbm dmQ>Vo?
OO nmÌmÀ`m Vm|S>mda ~yM bmdÊ`mMo H$maU H$m`?
OO nmÌmMo Am{U Ë`mV AgUmè`m nXmWm©Zo dñVw_mZ ~Xbbo Agob H$m§?

Ðì` dñVw_mZ Ajæ`VoÀ`m {Z`_mZwgma amgm`{ZH$ A{^{H«$ òV dñVw_mZ {Z_m©U hmoV Zmhr qH$dm 
Ë`mMm Zmehr hmoV Zmhr. `mbmM Ðì`mÀ`m "dñVw_mZmÀ`m Ajæ`VoMm {Z`_' Agohr åhUVmV.
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3.1.2 pñWa à_mUmMm {Z`_

b°ìhm{PEa Am{U AÝ` emókm§À`m Ago bjmV Ambo H$s XmoZ qH$dm A{YH$ _ybÐì`m§nmgyZ 
g§`wJo ~ZVmV Am{U `m àH$mao ~Zboë`m àË`oH$ g§`wJmVrb _ybÐì`| VrM AgyZ Ë`m§Mo à_mUhr 
VoM AgVo. _J Vo g§`wJ H$moRy>Zhr Ambo Agob qH$dm Hw$Urhr ~Z{dbo Agob.

nmÊ`mgma»`m g§`wJmV, h¡S´>moOZMo dñVw_mZ Am{U Am°pŠgOZMo dñVw_mZ ho Zoh_r 1:8 
à_mUmVM AgVo. _J Vo nmUr H$moUË`mhr òmoVmVyZ Ambobo Agmo. Aem àH$mao 9 J«°_ nmÊ`mÀ`m 
{dKQ>ZZmZo Zoh_r 1 J«°_ h¡S´>moOZ Am{U 8 J«°_ Am°pŠgOZ àmá hmoVmV. VgoM A_mo{Z`mV Z¡Q´>moOZ 
Am{U h¡S´>moOZ ho 14:3 `m à_mUmVM AgVmV. _J Vmo H$moUË`mhr nÕVrZo V`ma Ho$bobm Agob 
qH$dm H$moRy>Zhr AmUbm Agob.

darb CXmhaUm§_wio pñWa à_mUmÀ`m {Z`_mMr ì`m»`m V`ma hmoVo. `mbm {ZpíMV à_mUmMm 
{Z`_ Agohr åhUVmV. àmCñQ>Zo hm {Z`_ Agm gm§{JVbm H$s amgm`{Z`H$ nXmWmªV _ybÐì`o 
Zoh_r dñVw_mZmÀ`m {ZpíMV à_mUmVM AgVmV.

emókm§Mr nwT>rb g_ñ`m `m {Z`_m§Mo `mo½` ñnï>rH$aU H$aÊ`mMr hmoVr. {~«{Q>e emók Om°Z 
S>m°ëQ>ZZo Ðì`m§À`m JwUbjUm§~Ôb _wb {gÕm§V gm§{JVbm. AmVmn`ªV Ho$di VËdkmZ g_Obo 
OmUmè`m Ðì`mÀ`m {d^OZmMr H$ënZm CMbyZ Yabr. nXmWm©À`m gyú_V_ H$Umbm J«rH$m§Zr {Xbobo 
na_mUy hoM Zmd Ðì`mÀ`m gyú_V_ H$Umbm {Xbo. Ë`mMm {gÕm§V amgm`{ZH$ g§`moOZmÀ`m {Z`_m§da 
AmYmabobm hmoVm. S>m°ëQ>ZÀ`m {gÕm§VmZo Ðì` dñVw_mZmÀ`m Ajæ`VoMm {Z`_ Am{U pñWa à_mUmMm 
{Z`_ `m§Mo ñnï>rH$aU {_iVo.

1766 gmbr B§½b§S> _Yo EH$m Jar~ {dUH$è`mÀ`m Hw$Qw>§~mV Om°Z S>m°ëQ>ZMm 
OÝ_ Pmbm. d`mÀ`m ~mamì`m dfu {ejH$ ~ZyZ Ë`mZo Amnbr H$ma{H$X© 
gwê$ Ho$br. gmV dfm©Z§Va Vmo emioMm _w»`mÜ`mnH$ ({àpÝgnm°b) Pmbm. 
1793 gmbr Vmo EH$m _hm{dÚmb`mV J{UV, ̂ m¡Vemó Am{U agm`Zemó 
{eH${dÊ`mgmR>r _±MoñQ>abm Jobm. Am`wî`mMr ~hþVoH$ df} VoWoM Ë`mZo 
{eH${dÊ`mV Am{U g§emoYZmV Kmb{dbr. 1808 gmbr Ë`mZo àñVwV Ho$bobm 
na_mUy {gÕm§V Ðì`mÀ`m Aä`mgmV _¡bmMm XJS> R>abm.

	 S>m°ëQ>ZÀ`m na_mUy {gÕm§VmZwgma gd© Ðì` (_ybÐì`, g§`wJ qH$dm {_lU) ho na_mUy `m 
gyú_ H$Um§nmgyZ ~Zbobo AgVo. `m {gÕm§VmVrb J¥hrVHo$ Imbrbà_mUo Z_yX H$aVm `oVrb.

Om°Z S>m°ëQ>Z
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i)	 gd© Ðì` ho gyú_V_ H$Um§Zr ~Zbobo AgVo.

ii)	 na_mUy A{d^mÁ` H$U AgyZ amgm`{ZH$ A{^{H«$`oV Ë`mZm {Z_m©U H$aVm ̀ oV Zmhr qH$dm 
Ë`m§Mm Zme hmoD$ eH$V Zmhr.

iii)	 {Xboë`m _ybÐì`m§À`m na_mUy§Mo dñVw_mZ Am{U amgm`{ZH$ JwUY_© g_mZ AgVmV.

iv)	 {d{^Þ _ybÐì`m§À`m na_mUy§Mo dñVw_mZ Am{U amgm`{ZH$ JwUY_© doJdoJio AgVmV.

v)	 {^Þ-{^Þ _ybÐì`m§Mo na_mUy nañna N>moQ>çm nyU© g§»`oÀ`m à_mUmV AgVmV. d 
g§`moJmZo g§`wJmMr {Z{_©Vr H$aVmV.

vi)	 H$moUË`mhr g§`wJm_Ü`o gmnoj g§»`m Am{U na_mUw§Mm àH$ma pñWa AgVmo.

nwT>rb àH$aUmV Vwåhr na_mUy ho AmUIr gyú_ H$Um§nmgyZ ~Zbo AmhoV ho {eH$mb.

àíZ :

1.	 EH$m A{^{H«$`o_Ü`o, 5.3 J«°_ gmoSr>`_ H$m~m}ZoQ>Mr 6 J«°_ A°go{Q>H$ Amåbmer A{^{H«$`m 
hmoD$Z 2.2 J«°_ H$m~©Z S>m`Am°ŠgmB©S>, 0.9 J«°_ nmUr Am{U 8.2 J«°_ gmoS>r`_ A°{gQ>oQ>  
V`ma Pmbo. ho narjU Ðì` dñVw_mZmÀ`m Ajæ`VoÀ`m {Z`_mer _oi ImVo Ago Xe©dm.

	 gmoSr>`_ H$m~m}ZoQ> + A°go{Q>H$ Amåb ––> gmoS>r`_ A°{gQ>oQ> + H$m~©Z S>m`  
Am°ŠgmB©S> + nmUr

2.	 h¡S´>moOZ Am{U Am°ŠgrOZ `m§Mo dñVw_mZmÀ`m 1:8 à_mUmV g§`moJ hmoD$Z nmUr  
{Z_m©U hmoVo. 3 J«°_ h¡S´>moOZer nyU©nUo g§̀ moJ hmoÊ`mg {H$Vr J«°_ A°mŠgrOZMr Amdí`H$Vm 
Amho?

3.	 S>m°ëQ>ZÀ`m na_mUy {gÕm§VmMo H$moUVo J¥hrVH$ åhUOo Ðì` dñVw_mZmÀ`m Ajæ`VoÀ`m 
{Z`_mMm n[aUm_ Amho?

4.	 S>m°ëQ>ZÀ`m na_mUy {gÕm§VmMo H$moUVo J¥hrVH$ pñWa à_mUm§À`m {Z`_mMo ñnï>rH$aU XoVo?

3.2 na_mUy åhUOo H$m`?

EImÚm Jd§S>çmbm q^V ~m§YVmZm Vwåhr nm[hboV H$m`? q^VrnmgyZ Imobr, Imoë`m§À`m 
g_wƒ`mZr B_maV V`ma hmoVo. Aem `m àM§S> B_maVrMm aMZmË_H$ EH$H$ (_ybKQ>H$) H$moUVm? 
_w§½`m§À`m dmê$imMm aMZmË_H$ EH$H$ H$moUVm? dmiyMm ~marH$ H$U Agob H$m§? `mM à_mUo 
gd© Ðì`m§Mo aMZmË_H$ EH$H$ na_mUy AmhoV.
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na_mUy {H$Vr _moR>o AgVmV?
na_mUy ho gyú_V_ AgVmV. gyú_VoÀ`m Amnë`m H$ënZonojm Vo gyú_ AgVmV.  

H$moQ>çmdYr na_mUw§Zm EH$mda aMbo AgVm `m H$mJXmÀ`m OmS>r EdT>r Ë`mMr C§Mr H$Xm{MV 
hmoD$ eHo$b.

na_mUyMr {ÌÁ`m Z°Zmo_rQ>g© (nm) _Ü`oo _moObr OmVo

    		   1  
                               109

 m = 1nm

                    1m = 109nm

VwbZmË_H$ AmH$ma :

{ÌÁ`m (m _Ü`ooo) CXmhaU

10-10

10-9

10-8

10-4

10-2

10-1

h¡S´>moOZMm na_mUy

nmÊ`mMm aoUy

{h_mo½bmo~rZMm aoUy

dmiyMm H$U

_w§Jr

g\$aM§X

na_mUy AmH$mamZo BVHo$ ZJÊ` AmhoV Va Ë`m§Mm AmnU BVH$m {dMma H$m H$amdm Agm {dMma 
Vw_À`m _ZmV `oB©b. Amnbo gmao {díd `m§À`m nmgyZM ~Zbo Amho. åhUyZ Ë`m§Mr Cnojm H$aVm 
`oUma Zmhr. AmnU Ë`m§Zm nmhÿ eH$V Zgbmo Var Vo VoWo AmhoV Am{U AmnU Oo H$mhr H$aVmo 
Ë`mda gVV Ë`m§Mm n[aUm_ hmoV AgVmo. AmYw{ZH$ V§ÌmZo AmnU AmVm _ybÐì`mÀ`m n¥ð>^mJmMo 
na_mUy XmI{dUmao {MÌ dY©Z H$ê$Z {Z_m©U H$ê$ eH$Vmo.

Am. 3.2 {gbrH$m°ZÀ`m n¥ð>^mJmMr à{V_m
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3.2.1 {d{dY _ybÐì`m§À`m na_mUy§Mr AmYw{ZH$ {MÝho H$moUVr AmhoV?
_ybÐì`m§À`m {MÝhm§Mm AË`§V {d{eï>> AWm©Zo Cn`moJ H$aUmè`m S>m°ëQ>Z hm n{hbm emók 

hmo`. Ooìhm Ë`mZo _ybÐì`mgmR>r {MÝh dmnabo Voìhm Ë`m _ybÐì`mMo {d{eï>> à_mU åhUOo EH$ 
na_mUy A{^àoV hmoVm. ~Pu{b`gZo _ybÐì`mÀ`m Aem {MÝhm§Mr gyMZm Ho$br Or Ë`m _ybÐì`m§À`m 
Zmdm§À`m EH$ qH$dm XmoZ Ajam§Zr V`ma hmoVmV.

Am. 3.3 S>m°ëQ>ZZo gwM{dbobr H$m§hr _ybÐì`mMr {MÝho / g§km

àma§^r _ybÐì`m§Mr Zmdo Vr gd© àW_ OoWo {_imbr Ë`m OmJoÀ`m Zmdmdê$Z V`ma H$aÊ`mV 
Ambr hmoVr. CXm. H$m°na (Vm§~o) ho Zmd gm`àg (cyprus) `mdê$Z KoÊ`mV Ambo hmoVo. H$m§hr Zmdo 
Ë`m§À`m {d{eï> a§Jmdê$Z KoÊ`mV Ambr hmoVr. CXm. Gold (gmoZo) Á`mMm AW© {ndim hmoVmo Aem 
EH$ B§p½be eãXmdê$Z KoÊ`mV Ambo. AmO {_Vrbm IUPAC (International Union of Pure 
and Applied Chemistry) H$Sy>Z _ybÐì`m§À`m Zmdmbm _mÝ`Vm {_iVo. AZoH$ {MÝho _ybÐì`m§À`m 
B§p½be Zmdm_Yrb EH$ qH$dm XmoZ Ajam§Mr ~Zbr AmhoV. Zoh_r {MÝhmMo n{hbo Aja _moR>o (Capital 
letter) AgyZ Xþgao Aja bhmZ AgVo. 

CXm.	 i)  h¡S´>moOZ - H
	 ii) A°ë`w{_{Z`_ - Al  (AL Zmhr )
	 iii) H$mo~mëQ> - Co  (CO  Zmhr )

H$m§hr _ybÐì`m§À`m ZmdmV n{hbo Aja _moR>o (capital) AgyZ Xþgao Aja ZmdmVrbM 
AgyZ n{hë`m AjamZ§VaMo ZgyZ ZmdmV nwT>o H$moR>o Var AgVo. CXm. i)  Chlorine-Cl      
ii) Zinc - Zn  B.

_ybÐì`m§Mr BVa Zmdo b°{Q>Z, O_©Z qH$dm J«rH$ ^mfoVyZ KoÊ`mV Ambr AmhoV. CXm. 
bmoI§S>mMo {MÝh Fe Amho. Vo b°{Q>Z _Yrb Ë`mÀ`m \o$a_ Zmdmdê$Z KoVbo Amho. gmoSr>`_ – 
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Na – Natrium, nmoQ>°{e`_ –K – Kalium. åhUyZ àË`oH$ _ybÐì`mbm EH$ Zmd Am{U EH$ 
{dbjU amgm`{ZH$ {MÝh Amho.

Vº$m 3.1 : H$m§hr _ybÐì`m§gmR>r {MÝho

_ybÐì` {MÝh _ybÐì` {MÝh _ybÐì` {MÝh

A°ë`w{_{Z`_ Al H$m°na (Vm§~o) Cu Zm`Q´>moOZ N

AaJm°Z Ar âbmo[aZ F Am°ŠgrOZ O

~oar`_ Ba gmoZo Au nmoQ>°{e`_ K

~moam°Z B h¡S´>moOZ H {g{bH$m°Z Si

~«mo_rZ Br Am`moSr>Z I Mm§Xr Ag

H°$pëe`_ Ca bmoI§S> Fe gmoS>r`_ Na

H$m~©Z C {ego Pb gë\$a (J§YH$) S

ŠbmoarZ Cl _°¾o{e`_ Mg `wao{Z`_ U

H$mo~mëQ> Co Ý`wAm°Z Ne OñV Zn

(darb Vº$m Vw_À`m g§X^m©gmR>r {Xbobm Amho. Ooìhm _ybÐì`m{df`r _m{hVr hdr Voìhm 
dmnam. gJir {MÝho EH$X_ EH$mM ~¡R>H$sV nmR> H$ê$ ZH$m. H$mbm§VamZo Am{U dma§dma Cn`moJ 
Ho$ë`mZo AmnmoAmn gJir {MÝho Vw_À`m bjmV amhVrb.)

3.2.2 na_mUyMo dñVw_mZ

S>m°ëQ>ZÀ`m na_mUy {gÕm§VmMr gdm©V {d{eï>> g§H$ënZm na_mUy dñVw_mZmMr hmoVr. Ë`mÀ`mZwgma 
àË`oH$ _ybÐì`mbm d¡{eîQ>çnyU© Ago na_mUy dñVw_mZ AgVo. Ë`m§Mm {gÕm§V pñWa à_mUmÀ`m 
{Z`_mbm g_OmdyZ XoÊ`mbm BVH$m g_W© hmoVm H$s emók Ë`m_wio ào[aV hmoD$Z na_mUyMo dñVw_mZ 
_mnÊ`mgmR>r CÚwº$ Pmbo. EH$m na_mUyMo dñVw_mZ _mnZo Vm¡b{ZH$ÑîQ>çm Iyn H$R>rU H$m_{Jar 
Agë`mZo amgm`{ZH$ g§`moOZm§À`m {Z`_m§Mm Cn`moJ H$ê$Z d CËnÞ hmoUmè`m g§`wJmÛmao gmnoj 
na_mUy dñVw_mZm§Mr _m{hVr {_i{dbr Jobr.

AmnU H$m~©Z _moZm°ŠgmB©S>Mo (CO) CXmhaU KoD$ `m. ho g§`wJ H$m~©Z Am{U Am°ŠgrOZ Ûmam 
{Z_m©U hmoVo. à`moJmÛmao Ago g_Obo H$s 3 J«°_ H$m~©Z 4 J«°_ Am°ŠgrOZ g§`moJ nmdyZ Co (H$m~©Z 
_moZm°ŠgmB©S>) V`ma hmoVo. hoM {Zamù`m eãXmV gm§Jm`Mo Pmë`mg H$m~©Z Amnë`m 4/3 nQ> A{YH$ 
dñVw_mZmÀ`m Am°ŠgrOZ ~amo~a g§̀ moJ nmdVmo. g_Om, AmnU na_mUy dñVw_mZmMo EH$H$ hm EH$ H$m~©Z 
na_mUy dñVw_mZm ~amo~a AgVmo Ago _mZbo Va H$m~©Z na_mUybm 1.0 u Am{U Am°ŠgrOZ na_mUy 
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dñVw_mZmbm 1.33 u Ago XmIdy. g_Om AmnU AUy dñVw_mZ EH$H$mMr ì`m»`m V`ma H$aVmo. (àma§̂ r 
na_mUy dñVw_mZ g§{jánUo ‘amu’ Ago {bhrbo Om`Mo. nU AmVm Vo IUPAC À`m Zì`m {e\$magrZwgma 
‘u’– (unified mass) Ago {bhrbo OmVo.) nU dñVw_mZm§À`m EH$H$mbm eŠ`Vmo nyUmªH$mV qH$dm Odi 
Odi nyUmªH$mV ì`º$ H$aUo ho A{YH$ gmò rñH$a R>aVo. nwT>o emókm§Zr na_mUy dñVw_mZmÀ`m doJdoJù`m 
EH$H$m§Mm {dMma Ho$bm. emók Ooìhm {d{^Þ na_mUy dñVw_mZmÀ`m EH$H$m§~Ôb emoY gwê$ R>odbm Voìhm 
àma§̂ r Ë`mZr Z¡g{J©H$nUo AmT>iUmè`m Am°ŠgrOZÀ`m na_mUy dñVw_mZmÀ`m 1/16 ̂ mJmbm EH$H$mÀ`m 
ñdê$nmV pñdH$mabo. `mbm XmoZ H$maUm_wio gwg§JV g_Obo Jobo-

OO ~hþg§»` _ybÐì`m§er Am°ŠgrOZ {d{H«$`m H$ê$Z g§`wJo V`ma H$aVmo.
OO `m na_mUy dñVw_mZ EH$H$mÛmao A{YH$m§e _ybÐì`m§Mo dñVw_mZ nyUmªH$mV àmá hmoVmV.

Ago Agbo Var 1961 gmbr na_mUy dñVw_mZ H$mT>Ê`mgmR>r na_mUy dñVw_mZ EH$H$ H$m~©Z-12 
g_ñWm{ZH$mbm gdm©Zw_Vo g§X^© à_mU _mZbo Jobo. H$m~©Z-12 g_ñWm{ZH$mÀ`m EH$m na_mUy 
dñVw_mZmÀ`m 1/12 ì`m ̂ mJmbm à_mU na_mUy dñVw_mZ EH$H$mÀ`m ê$nmV KoVbo OmVo. H$m~©Z-12 
À`m na_mUy dñVw_mZmÀ`m VwbZoV gd© _ybÐì`m§Mo na_mUy dñVw_mZ H$mT>bo Jobo AmhoV.

H$ënZm H$am H$s EH$ \$i {dH«o$Vm H$moUVrhr à_mU^yV dOZo Z ~miJVm \$io {dH$V Amho. 
Vmo EH$ H$btJS> KoVmo Am{U åhUVmo ""`mMo dñVw_mZ 12 EH$H$m EdT>o Amho'' (12 H$btJS> 
EH$H$ qH$dm 12 \$i dñVw_mZ EH$H$) H$btJS>Mo Vmo 12 g_mZ \$moS>r H$aVmo d EH$m \$moS>rÀ`m 
dñVw_mZmÀ`m VwbZoV \$im§Mo dñVw_mZ H$mT>Vmo. Am. 3.4 _Yo XmI{dë`mà_mUo Vmo \$io VwbZmË_H$ 
dñVw_mZ EH$H$mV {dH$Vmo. (fmu).

Am. 3.4 (a) H$btJS>, (b) 12 \$moS>r (c) H$btJS>mMm 1/12  
(d) H$btJS>mÀ`m \$moS>tMm Cn`moJ H$ê$Z Vmo H$er \$io Vmoby eH$Vmo.

H$moUË`mhr _ybÐì`mMo VwbZmË_H$ na_mUy dñVw_mZ ho Ë`mÀ`m na_mUw§À`m gamgar dñVw_mZmMm 
H$m~©Z-12 na_mUy dñVw_mZmÀ`m 1/12 ì`m ^mJmÀ`m JwUmoÎmamV ì`º$ Ho$bo OmVo.
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Vº$m 3.2 H$m§hr _ybÐì`m§Mo na_mUy dñVy_mZ
_ybÐì` na_mUy dñVw_mZ (u)
h¡S´>moOZ 1

H$m~©Z 12

Z¡Q´>moOZ 14

Am°ŠgrOZ 16

gmoSr>`_ 23

_°¾o{e`_ 24

gë\$a 32

ŠbmoarZ 35.5

H°$pëe`_ 40.0

3.2.3 H$moUË`m àH$mao na_mUy ApñVËdmV AgVmV?
A{YH$m§e _ybÐì`m§Mo na_mUy ñdV§ÌnUo ApñVËdmV Agy eH$V ZmhrV. na_mUy ho aoUy Am{U 

Am`Ýg V`ma H$aVmV. ho aoUy Am{U Am`Ýg _moR>çm à_mUmV EH$Ì Amë`mZo AmnU nmhÿ eHy$, 
AZw^dy eHy$ qH$dm ñne© H$ê$ eHy$ Aem Ðì`mMr {Z{_©Vr hmoVo.

àíZ :
1.	 na_mUy dñVw_mZ EH$H$mMr ì`m»`m gm§Jm.
2.	 ZwgË`m S>moù`m§Zr AmnU na_mUy H$m§ nmhÿ eH$V Zmhr?

3.3 aoUy åhUOo H$m`?
gmYmaUnUo aoUy Aem XmoZ qH$dm XmoZmnojm OmñV na_mUy§Mm g_yh AgyZ amgm`{ZH$ ~§YmZo 

EH$Ì Ambobo AgVmV åhUOoM Ë`mZm Ë`m§À`m AmH$f©U ~bmZo KÅ> ~m§YyZ R>odbobo AgVo.  
_ybÐì`mMm qH$dm g§`wJmMm bhmZmV bhmZ H$U Á`mMo ñdV§Ì ApñVËd AgVo Am{U Ë`m nXmWm©Mo 
gd© JwUY_© Xe©{dVo Ë`mbm aoUy Ago åhUVmV. EH$mM _ybÐì`mMo AWdm doJdoJù`m _ybÐì`mMo 
na_mUy EH$Ì `oD$Z aoUy {Z_m©U H$ê$ eH$VmV.

3.3.1 _ybÐì`m§Mo aoUy

_ybÐì`m§Mo aoUy EH$mM àH$maÀ`m na_mUw§nmgyZ g§a{MV Pmbobo AgVmV. AaJm°Z (Ar),  
hobr`_ (He) BË`mXr. _ybÐì`m§Mm aoUy Ë`m _ybÐì`mÀ`m EH$mM na_mUy nmgyZ ~Zbobo AgVmV.  
nU ~hþVoH$ AYmVy_Ü`o Ago ZgVo. CXm. Am°ŠgrOZMm EH$ aoUy Am°ŠgrOZÀ`m XmoZ na_mUyZr 
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~Zbobm Agë`mZo Ë`mbm {ÛAmpÊdH$ aoUy Ago åhUVmV, O2. Oa Am°ŠgrOZMo XmoZ EodOr VrZ 
na_mUy§Mo g§`moOZ Pmbo Va Amnë`mbm AmoPmoZ {_iVmo. na_mUy§À`m Á`m g§»`oZo aoUy ~ZVmo Ë`mbm 
na_mUy g§`moJ à_mU (atomicity) Ago åhUVmV.

YmVy Am{U BVa _ybÐì`m§Mr (Ogo H$m~©Z) g§aMZm gmYr ZgyZ EH${ÌV ~§YmZo Ag§»` 
na_mUy§Mm `mV g_mdoe AgVmo.

	 H$m§hr AYmVy§Mo na_mUw g§`moJ à_mU nmhÿ`m.

Vº$m 3.3 : H$mhr AYmVy§Mo na_mUw g§`moJ à_mU

_ybÐì`mMm àH$ma Zmd na_mUy g§`moJ à_mU

AYmVy AaJm°Z EH$ AmpÊdH$

hobr`_ EH$ AmpÊdH$

Am°ŠgrOZ {Û AmpÊdH$

h¡S´>moOZ {Û AmpÊdH$

Z¡Q´>moOZ {Û AmpÊdH$

ŠbmoarZ {Û AmpÊdH$

\$m°ñ\$ag MVwAmpÊdH$

gë\$a ~hþAmpÊdH$

3.3.2 g§`wJm§Mo aoUy

doJdoJù`m _ybÐì`m§Mo na_mUy {ZpíMV à_mUmV EH$Ì `oD$Z Ë`m g§`wJmMo aoUy ~Z{dVmV. 
Vº$m 3.4 _Ü`o H$m§hr CXmhaUo {Xbr AmhoV.

Vº$m 3.4 H$m§hr g§`wJm§Mo aoUy

g§`wJ EH$Ì `oUmar _ybÐì`o dñVw_mZm§Mo JwUmoÎma

nmUr h¡S´>moOZ, Am°ŠgrOZ 1:8

A_mo{Z`m Z¡Q´>moOZ, h¡S´>moOZ 14:3

H$m~©Z S>m`Am°ŠgmB©S> H$m~©Z, Am°ŠgrOZ 3:8

CnH«$_ 3.2
OO aoUyV AgUmè`m na_mUw§À`m dñVw_mZmÀ`m JwUmoÎmamgmR>r Vº$m 3.4 Am{U _ybÐì`mVrb 

na_mUy dñVw_mZmgmR>r Vº$m 3.2 nhm. Vº$m 3.4 _Ü`o {Xë`m Joboë`m g§`wJm§À`m aoUyVrb 
_ybÐì`m§À`m na_mUw§À`m g§»`oMo JwUmoÎma H$mT>m.
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OO nmÊ`mÀ`m aoUyV AgUmè`m na_mUw§À`m g§» òMo JwUmoÎma Imbrb àH$mao àmá Ho$bo OmD$ eH$Vo.

_ybÐì` dñVw_mZ JwUmoÎma na_mUy dñVw_mZ 
(u)

dñVw_mZ JwUmoÎma
na_mUy dñVw_mZ

AË`§V gmYo
JwUmoÎma

H 1 1 1
1 = 1 2

O 8 16 8
16  = 

1
2 

  

1

OO `m à_mUo nmÊ`mÀ`m aoUyVrb na_mUy§Mo JwUmoÎma H:O = 2:1

3.3.3 Am`Z åhUOo H$m`?

YmVy Am{U AYmVy`wº$ g§`wJ ^marV H$Um§Zr ~Zbobo AgVmV. `m ^marV H$Um§Zm Am`Z 
åhUVmV. Am`Z ^marV H$U AgyZ Ë`mda YZ qH$dm G$U^ma AgVmo. G$U^marV H$Um§Zm G$Um`Z 
(anion) Am{U YZ^marV H$Um§Zm YZm`Z (cation) åhUVmV. gmoSr>`_ ŠbmoamB©S>Mo CXmhaU ¿`m. 
`mV YZ^marV gmoS>r`_ Am`Z (Na+) VgoM G$U^marV ŠbmoamB©S> Am`Z (Cl–) g§KQ>H$ H$Um§À`m 
ê$nmV CnpñWV AgVmV. Am`Z ho ^marV na_mUy AWdm na_mUy§Mm Agm g_yh Amho Á`mda EHy$U 
^ma CnpñWV AgVmo. Á`m na_mUy§À`m g_yhmda EHy$U ^ma CnpñWV AgVmo Ë`mbm ~hþAmpÊdH$ 
Am`Z åhUVmV. Am`Zm§À`m {Z{_©Vr {df`r A{YH$ _m{hVr àH$aU 4 _Ü`o {_idy.

Vº$m 3.5 : H$m§hr Am`{ZH$ g§`wJo

Am`{ZH$ g§`wJo KS>{dUmar _ybÐì`o dñVw_mZmMo 
JwUmoÎma

H°$pëe`_ Am°ŠgmB©S> H°$pëe`_ Am{U Am°ŠgrOZ 5:2

_°¾o{e`_ gë\$mB©S> _°¾o{e`_ Am{U gë\$a 3:4

gmoSr>`_ ŠbmoamB©S> gmoSr>`_ Am{U ŠbmoarZ 23:35.5

3.4 amgm`{ZH$ gyÌo {bhrUo :

g§`wJmMo amgm`{ZH$ gyÌ ho Ë`mÀ`m g§aMZoMo à[VH$mË_H$ {Zê$nU hmo`. doJdoJù`m g§`wJm§Mo 
amgm`{ZH$ gyÌ gwb^VoZo {bhrbo OmD$ eH$VmV. `mgmR>r Amåhmbm {MÝho Am{U Ë`m§Mr g§`moOZ 
j_Vm `m§Mo kmZ Agmdo bmJVo.

H$moUË`mhr _ybÐì`mMr g§`moOZ eŠVr (AWdm j_Vm) hr Ë`m _ybÐì`mMr g§`wOm hmo`. 
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EH$m _ybÐì`mMo na_mUy Xþgè`m _ybÐì`mMm na_mUy ~amo~a H$moUË`m àH$mao g§`moJ nmdyZ EH$m 
amgm`{ZH$ g§`wJmMr {Z{_©Vr H$aVmV ho g_OyZ KoÊ`mgmR>r g§`wOm§Mm Cn`moJ H$aVmV. _ybÐì`mÀ`m 
na_mUyÀ`m g§`moOZ j_Vobm na_mUyMo hmV qH$dm ~mhþ Ago g_Obo OmVo.

_mZdmbm XmoZ hmV AgyZ Am°ŠQ>mongbm AmR> AmhoV. Am°ŠQ>mongMr EH$ ^wOm _mZdmMr 
Ho$di EH$ hmV nH$Sy> eH$Vo. Oa EH$m Am°ŠQ>mongbm H$m§hr _mZdmZm Aem àH$mao nH$S>m`Mo 
Amho H$s Ë`mÀ`m AmR> ^wOm Am{U _mZdm§À`m XmoÝhr ^wOm EH$_oH$sV ~Õ hmoVrb Va Vw_À`m _Vo 
Am°ŠQ>mong {H$Vr _mZdm§Zm nH$Sy> eHo$b? Am°ŠQ>mongbm O g_Om Am{U _mZdmbm H g_Om. AmVm 
`m g§`moOZmMo gyÌ Vwåhr {bhÿ eH$mb? Vwåhmbm OH4 ho gyÌ {_iob? nmXm§H$ 4 Am°ŠQ>mongZo 
nH$S>boë`m _mZdm§Mr g§»`m Xe©{dVmo.

Vº$m 3.6 _Ü`o H$m§hr gm_mÝ` Am`Zm§À`m g§`wOm {Xboë`m AmhoV. g§`wOo ~Ôb A{YH$ 
AmnU nwT>rb àH$aUmV {eHy$ `m.

Vº$m 3.6 : H$m§hr Am`Zm§Mr Zmdo Am{U {MÝho

g§`wOm Am`ZMo Zmd {MÝh AYmVyMr 
_ybÐì`o

{MÝh ~hþna_mUwH$ {MÝh

1.

gmoSr>`_ Na+ h¡S´>moOZ H+ A_mo{Z`_ NH4
+

nmoQ>°{e`_ K+ h¡S´>mB©S> H- h¡S´>m°ŠgmB©S> OH-

Mm§Xr Ag+ ŠbmoamB©S> Cl- Z¡Q´>oQ> NO3-

Vm§~o (I)* Cu+ ~«mo_mB©S> 
Am`moS>mB©S>

Br- 

I-
h¡S´>moOZ 
H$m~m}ZoQ>

HCO3
-

2.

_°¾o{e`_ Mg2+ H$m~m}ZoQ> CO3
2-

H°$pëe`_ Ca2+ Am°ŠgmB©S> O2- gë\$mB©Q> SO
3
2-

OñV Zn2+ gë\$mB©S> S2- gë\o$Q> SO4
2-

bmoI§S> (II)* Fe2+

Vm§~o (II)* Cu2+

3.
A°ë`w{_{Z`_ Al3+ Z¡Q´>mB©S> N3- \$m°ñ\o$Q> PO4

3-

bmoI§S> (III)* Fe3+

H$m§hr _ybÐì`o EH$mhÿZ A{YH$ g§`wOm Xe©{dVmV. amo_Z A§H$ Ë`m§Mr g§`wOm H§$gmV Xe©{dVmV.
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amgm`{ZH$ gyÌ {bhrVmZm nmimd`mMo {Z`_ Imbrb à_mUo :-
OO g§`wOm qH$dm Am`Zdarb à^ma g§VwbrV Pmbo nm{hOoV.

OO Ooìhm EH$ YmVy Am{U EH$ AYmVyZr g§`wJ ~ZVo Voìhm YmVyMo Zmd qH$dm {MÝh àW_ {bhmdo. 
CXm. H°$pëe`_ Am°ŠgmB©S> (CaO), gmoS>r`_ ŠbmoamB©S> (NaCl), Am`Z© gë\$mB©S> (FeS), 
H$m°na Am°ŠgmB©S> (CuO) BË`mXr. OoWo Am°ŠgrOZ, ŠbmoarZ, gë\$a ho AYmVy AmhoV Am{U 
Vo COdrH$S>o {bhrbo OmVmV, Va H°$pëe`_, gmoS>r`_, bmoI§S> Am{U Vm§~o ho YmVy AmhoV 
Am{U Vo S>mdrH$S>o {bhrbo OmVmV.

OO ~hþ AmpÊdH$ Am`ÝgZr ~Zboë`m g§`wJmV JwUmoÎma Xe©H$ A§H$ {bhrÊ`mnydu Am`Z ho H§$gmV 
{bhrbo OmVmV. Oa ~hþ AmpÊdH$ Am`Z EH$M Agob Voìhm H§$gmMr Amdí`H$Vm Zmhr. 
CXm. NaOH

3.4.1 gmÜ`m g§`wJm§Mr gyÌo

XmoZ doJdoJù`m _ybÐì`m§Zr ~Zboë`m AË`§V gmÜ`m g§`wJm§Zm Xþhoar g§`wJo åhUVmV. H$m§hr 
A`ÝgÀ`m g§`wOm Vº$m 3.6 _Yo {Xë`m AmhoV. g§`wJm§Mo gyÌ {bhrVmZm Ë`m§Mm Cn`moJ H$am.

g§`wJmMo gyÌ {bhrVmZm, KQ>H$ _ybÐì`o Am{U Ë`m§À`m g§`wOm AmnU Imbr Xe©{dë`m à_mUo 
{bhrVmo. Z§Va g§`mo{OV na_mUy§À`m g§`wOmZm H«$m°g H$ê$Z (Cross over) na_mUy gyÌ {bhmdo.

CXmhaU
1.	 h¡S´>moOZ ŠbmoamB©S>Mo gyÌ
		 {MÝh	 H	 Cl

		 g§`wOm	 1	 1

		 `m g§`wJmMo gyÌ HCl

2.	 h¡S´>moOZ gë\$mB©S>Mo gyÌ
		 {MÝh	 H	 S

		 g§`wOm	 1	 2
		 gyÌ H2S

3.	 H$m~©Z Q>oQ´>mŠbmoamB©S>Mo gyÌ
		 {MÝh	 C	 Cl

		 g§`wOm	 4	 1
		 gyÌ CCl4
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_°¾o{e`_ ŠbmoamB©S>gmR>r, AmnU YZm`Z (Mg2+) AmYr {b{hVmo _J G$Um`ZmMo {MÝh 
(Cl–). _J Ë`m§À`m ^mam§Zm EH$_oH$m§Zm Amobm§Sy>Z OmUmè`m \w$br à_mUo _m§Sy>Z gyÌ àmá H$éZ 
KoVm `oVo.

4.	 _°¾o{e`_ ŠbmoamB©S>Mo gyÌ

		  {MÝh	 Mg	 Cl

		  g§`wOm	 2+	  1–

		  gyÌ : MgCl2

AemàH$mao _°¾o{e`_ ŠbmoamB©S>_Ü`o XmoZ ŠbmoamB©S> Am`Ýg (Cl-) AmhoV. àË`oH$ _°¾o{e`_ 
Am`Zbm (Mg2+) XmoZ$ (Cl-)A`Z Amho. YZ Am{U G$U ̂ ma g§VwbrV Pmbo nm{hOoV Am{U g§nyU© 
g§aMZm ^maahrV VQ>ñW Pmbr nm{hOo. gyÌmV Am`Z darb ^ma Xe©{dbo ZmhrV `mMr Zm|X ¿`m.

H$m§hr A{YH$ CXmhaUo

(a)	 A°ë`w{_{Z`_ Am°ŠgmB©S>Mo gyÌ :

	 {MÝh	 Al	 O

	 g§`wOm	 3+	 2–

	 gyÌ : Al2O3

(b)	H°$pëe`_ Am°ŠgmB©S>Mo gyÌ :

	 {MÝh	 Ca	 O

	 ^ma	 2+	 2–

	̀ oWo XmoÝhr _ybÐì`m§À`m g§`wOm g_mZ AmhoV. Ca2O2 ho gyÌ {bhÿ eH$Vm. nU Ë`mMo 
gairH$aU H$ê$Z Vo gyÌ AmnU CaO Ago {bhrVmo.

(c)	 gmoSr>`_ Z¡Q´>oQ>Mo gyÌ :

	{MÝh/gyÌ	 Na	 NO3

	̂ ma		  1+	  1–

	gyÌ : NaNO3
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(d)	 H°$pëe`_ h¡S´>mŠgmB©S>Mo gyÌ :

		 {MÝh/gyÌ	 Ca	 OH

		 ^ma		  2+	 1–

		 gyÌ : Ca(OH)2

	H°$pëe`_ h¡S´>m°ŠgmB©S>Mo gyÌ Ca(OH)2 Amho, CaOH2 Zmhr. Ooìhm gyÌmV XmoZ AWdm A{YH$ 
EH$mM àH$maMo Am`Z AgVmV Voìhm AmnU H§$gm§Mm Cn`moJ H$aVmo. `oWo OH ^modVr H§$g AgyZ 
nmXm§H$ 2 ho Xe©{dVo H$s XmoZ h¡S´>m°pŠgb JQ> EH$mM H°$pëe`_ na_mUybm OmoS>bobo AmhoV. åhUOo 
H°$pëe`_ h¡S´>m°ŠgmB©S>_Ü`o àË`oH$s XmoZ na_mUy Am°ŠgrOZMo Am{U h¡S´>moOZMo AmhoV.

(e)	 gmoS>r`_ H$m~m}ZoQ>Mo gyÌ :

	{MÝh/gyÌ	 Na	   CO3

	̂ ma		  1+	    2–

	gyÌ : Na2CO3

darb CXmhaUmV EH$M Am`Z Agë`mZo VoWo H§$g dmnabo Zmhr.

(f)	 A_mo{Z`_ gë\o$Q>Mo gyÌ :

	gyÌ	 NH4	 SO4

	̂ ma	  1+	  2–

	gyÌ : (NH4)2 SO4

àíZ :
1.	 Imbrb g§`wJm§Mr gyÌo {bhm

		 i)  gmoS>r`_ Am°ŠgmB©S>

		 ii)  A°ë ẁ{_{Z`_ ŠbmoamB©S>

		 iii) gmoS>r`_ gë\$mB©S>

		 iv) _°¾o{e`_ h¡S´>m°ŠgmB©S>
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2.	 Imbrb gyÌm§À`m g§`wJm§Mr Zmdo {bhm

		 (i) Al2(SO4)3

(ii) CaCl2

(iii) K2SO4 

(iv) KNO3

(v) CaCO3

3.	 amgm`{ZH$ gyÌmMm AW© gm§Jm

4.	 Imbrb g§`wJm_Ü`o {H$Vr na_mUy ApñVËdmV AmhoV.

		 i) H2S aoUy Am{U      ii) PO4
3– Am`Z

3.5    aoUy dñVw_mZ

3.5.1  aoUy dñVw_mZ

	{d^mJ 3.2.2 _Ü`o AmnU na_mUy dñVw_mZmÀ`m g§H$ënZo~Ôb MMm© Ho$br. aoUy dñVw_mZmMr 
JUZm H$aÊ`mgmR>r `m g§H$ënZoMm Cn`moJ AmnU H$ê$Z KoD$ eH$Vmo. nXmWm©Mo aoUy dñVw_mZ ho 
nXmWm©À`m aoUyVrb gd© na_mUw§À`m dñVw_mZm§Mr ~oarO hmo`. åhUyZ ho aoUyMo VwbZmË_H$ dñVw_mZ 
AgyZ Vo amu åhUOo A°Q>m°{_H$ _mg `w{ZQ>g² _Ü`o ì`º$ Ho$bobo AgVo (u).

CXmhaU 3.1	 (a) nmÊ`mMo (H2O) VwbZmË_H$ na_mUy dñVw_mZ J{UVmZo H$mT>m.
		         	 (b) HNO3 Mo aoUy dñVw_mZ H$mT>m.

CH$b :  	 (a) h¡S´>moOZMo na_mUy dñVw_mZ = 1u
	        	  Am°ŠgrOZMo na_mUy dñVw_mZ = 16u
åhUyZ nmÊ`mMo aoUy dñVw_mZ Á`mV 2 na_mUy h¡S´>moOZMo Am{U EH$ na_mUy Am°ŠgrOZMm Amho. 

		 nmÊ`mMo aoUy dñVw_mZ = 2 x 1 + 1 x 16
				         = 18 u
		 (b) HNO3 Mo aoUy dñVw_mZ 

				   = H  na_mUy dñVw_mZ + N Mo na_mUy dñVw_mZ

				      + 3 x 0 Mo na_mUy dñVw_mZ

				   = 1 + 14 + 48 = 63 u
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3.5.2  EH$H$ dñVw_mZ gyÌ

	nXmWm©Mo gyÌ EH$H$ dñVw_mZ åhUOo g§̀ wJmÀ`m gyÌ EH$H$mVrb gd© AmUy§À`m na_mUy dñVw_mZm§Mr 
~oarO hmo`. AmnU aoUw dñVw_mZ Ogo H$mT>Vmo Ë`mM nÕVrZo EH$H$ dñVw_mZ gyÌ H$mT>mdo.

Ho$di \$aH$ EdT>mM Amho H$s Á`m nXmWmªMo KQ>H$ H$U Am`Ýg AmhoV Ë`mÀ`mgmR>r gyÌ 
EH$H$ hm eãX à`moJ H$aVmo. CXm. da MMm© Ho$ë`mà_mUo gmoS>r`_ ŠbmoamB©S>bm gyÌ EH$H$ NaCl 
Amho. `mMo gyÌ EH$H$ dñVw_mZ nwT>rbà_mUo H$mT>Vm `oVo - 

1 x 23 + 1 x 35.5 = 58.5 u

CXmhaU 3.2	
		  CaCl2 Mo gyÌ EH$H$ dñVw_mZ H$mT>m.
CH$b :	
		  Ca Mo na_mUy dñVw_mZ + (2 x Cl Mo na_mUy dñVw_mZ)
		  = 40 + 2 x 35.5 = 40 + 71 = 111 u

àíZ :

1.	 aoUydñVw_mZ H$mT>m
	 H2, O2, Cl2, CO2, CH4, C2H6, C2H4, NH3, CH3OH.

2.	 Imbr {Xboë`m§Mo gyÌ EH$H$ dñVw_mZ H$mT>m ZnO,   Na2O,   K2CO3na_mUy dñVw_mZ 
		  Zn = 65u, Na = 23u, K = 39u, C = 12u Am{U O = 16u

 Vwåhr H$m` {eH$bmV?

OO 	H$moUË`mhr A{^{H«$`o_Ü`o A{^{H«$`mH$maHo$ Am{U CËnm{XVo `m§À`m dñVw_mZm§Mr ~oarO 
An[adV©Zr` AgVo. `mbmM dñVy_mZ Ajæ`VoMm {Z`_ Ago åhUVmV.

OO 	EH$m ewÕ amgm`{ZH$ g§`wJmV _ybÐì`| Zoh_r dñVw_mZmÀ`m {ZpíMV JwUmoÎmamV AgVmV. 
`mbmM pñWa à_mUmMm {Z`_ Ago åhUVmV.

OO 	_ybÐì`mMm gyú_V_ H$U åhUOo na_mUy hmo`, Omo ñdV§ÌnUo amhÿ eH$Vmo Am{U Ë`mMo gd© 
amgm`{ZH$ JwUY_© àX{e©V H$aVmo. (A~m{YV R>odVmo)

OO 	aoUy, _ybÐì` qH$dm g§`wJmMm gyú_V_ H$U AgVmo. Vmo gm_mÝ` n[apñWVrV ñdV§ÌnUo amhÿ 
eH$Vmo. Vmo nXmWm©Mo gd© JwUY_© XmI{dVmo.
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OO 	H$moUË`mhr g§`wJmMo amgm`{ZH$ gyÌ Ë`mVrb gd© _ybÐì`o d A{^{H«$`mH$maH$m§À`m na_mUw§Mr 
g§»`m Xe©{dVo.

OO na_mUw§Mm g_yh Omo Am`Zmà_mUo H$m ©̀ H$aVmo, Ë`mbm ~hþAmpÊdH$ Am`Z åhUVmV. Ë`m§À`mda 
EH$ {ZpíMV ^ma AgVmo.

OO 	aoUy g§`wJm§Mo amgm`{ZH$ gyÌ àË`oH$ _ybÐì`mÀ`m g§`wOm§Ûmao {ZYm©arV hmoVo.

OO 	Am`{ZH$ g§`wJm§V àË`oH$ Am`Zmda ^mam§À`m g§»`odê$Z g§ ẁJmMo gyÌ g_OVo.

 

                   ñdmÜ`m` 

1.	 Am°ŠgrOZ d ~moam°Z ẁº$ 0.24 g g§̀ wJmÀ`m Z_wÝ`mMo {dûcofU Ho$bo AgVm Ë`mV 0.096 
g ~moam°Z Am{U 0.144 g Am°ŠgrOZ AmT>ibo. Ë`m g§`wJmÀ`m aMZoMr Q>¸o$dmar dOZr 
à_mUmV H$mT>m.

2.	 3.0 g H$m~©Z 8.00 g Am°ŠgrOZ_Yo OiyZ 11.0 g H$m~©Z S>m`Am°ŠgmB©S> {Z_m©U 
hmoVmo. Oa 3.0 g H$m~©Zbm 50.00 g Am°ŠgrOZ_Yo Omibo AgVm {H$Vr J«°_ H$m~©Z 
S>m`Am°ŠgmB©S> {Z_m©U hmoB©b? Vw_Mo CÎma amgm`{ZH$ g§`moOZmÀ`m H$moUË`m {Z`_mda 
AmYmarV Agob ?

3.	 ~hþAmpÊdH$ Am`Z åhUOo H$m`? CXmhaUo Úm.

4.	 Imbrb g§`wJmMo amgm`{ZH$ gyÌo {bhm.
	 a)	_°¾o{e`_ ŠbmoamB©S>		  b)   H°$pëe`_ Am°ŠgmB©S>
	 c)	 H$m°na Z¡Q´>oQ>			   d)  A°ë`w{_{Z`_ ŠbmoamB©S>
	 e)	 H°$pëe`_ H$m~m}ZoQ>

5.	 Imbrb g§`wJm_Ü`o AgUmè`m _ybÐì`m§Mr Zmdo {bhm
	 a)	MwZIS>r (Quick lime)
	 b)	h¡S´>moOZ ~«mo_mB©S>
	 c)	 ~oH$tJ nmdS>a
	 d)	 nmoQ>°{e`_ gë\o$Q>
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6.	 Imbrb nXmWmªMo _moba dñVw_mZ H$mT>m.

	 a)	 BWmB©Z C2H2

	 b)	 gë\$a aoUy S8

	 c)	 \$m°ñ\$ag aoUy P4 (\$m°ñ\$agMo na_mUy dñVw_mZ=31)

	 d)	h¡S´>moŠbmoarH$ Amåb HCl

	 e)	 Z¡Q´>r>H$ Amåb HNO3

g_yh CnH«$_
gyÌo {bhrÊ`mgmR>r EH$ Ioi Ioim.

	 CXmhaU 1 : _ybÐì`m§Mr {MÝho Am{U g§`wOm AgUmar doJdoJir H$mS>©g² (nmoñQ> H$mS>m©nojm 
WmoS>r _moR>r) V`ma H$am. àË`oH$ {dÚmWu XmoZ H$mS>} hmVmV YaVmo. {MÝh AgUmao H$mS>© COì`m hmVmV 
Va g§`wOm AgUmao H$mS>© S>mì`m hmVmV. àW_ {MÝh AgUmao H$mS>© Yam Ë`mÀ`m g_moa Ë`mÀ`m g§`wOm 
AgUmao H$mS>© hmVm§Mr \w$br gmaIr hmbMmb H$ê$Z Yam. g§`wJmMo `mo½` gyÌ ~Zob.

	 CXmhaU 2 : (gyÌo {bhrÊ`mgmR>r H$_r IMm©Mr à{VH¥$Vr) Á`mVyZ Jmoù`m H$mT>ë`m AmhoV  
Ago Am¡fYr Jmoù`m§Mo [aH$m_o n°H$ ¿`m. AmH¥$VrV XmI{dë`mà_mUo Ë`mbm g_yhmV H$mnyZ  
¿`m. AmVm Vwåhr EH$m àH$maÀ`m Am`Zbm Xþgè`m àH$maÀ`m Am`Zm_Ü ò bmdyZ gyÌ V`ma H$ê$ eH$Vm.

CXmhaU :
SO4

2-Na+ PO4
3-

gmoSr>`_ gë\o$Q>À`m gyÌmgmR>r

2 gmoS>r`_ Am`Zm§Zm EH$m gë\o$Q> Am`Zmda bmdm. gyÌ Na2SO4 hmoB©b.

VwåhrM H$am : 
AmVm Vwåhr gmoS>r`_ \$m°ñ\o$Q>Mo gyÌ {bhm.

*****
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àH$aU 4
AUyMr aMZm

(Structure of the Atom)

àH$aU 3 _Ü`o AmnU nXmW© AUy Am{U aoUy§nmgyZ ~ZVmo ho {eH$bmo AmhmoV. {d{^Þ nXmWmªMo 
ApñVËd Ë`m AUy§À`m_wio Amho Á`m_wio Vo ~Zbo AmhoV. AmVm àíZ Ago CnpñWV hmoVmV H$s   
i) H$moUË`mhr EH$m _ybÐì`mMm AUy  Xþgè`m _ybÐì`mÀ`m AUynojm doJim H$m§ AgVmo? Am{U  
ii) S>m°ëQ>ZÀ`m à{VnmXZmZwgma AUy IaoM A{d^mÁ` AgVmV H$s Ë`m§À`m_Ü`o AÝ` N>moQ>o N>moQ>o 
KQ>H$ AgVmV. ̀ m àH$aUmV ̀ m àíZmMo CÎma {_iob. AmnU AUynojmhr bhmZ AgUmè`m _ybH$U 
Am{U AUy§À`m doJdoJù`m Z_wÝ`m§À`m{df`r _m{hVr{_idy Á`m_wio Amnë`mbm ho g_Oob H$s ho 
H$U AUy_Ü`o H$go ì`dpñWV AgVmV. 19 ì`m eVH$mÀ`m eodQ>r emókm§À`m g_moa gdm©V _moR>o 
AmìhmZ hmoVo Vo AUyMr g§aMZm Am{U Ë`mÀ`m JwUY_mªMm emoY. `mMo ñnï>rH$aU H$aUo hmo`. 
AUy§À`m g§aMZobm AZoH$ à`moJm§Ûmao g_OyZ KoVm Ambo Amho.

AUy§À`m A{d^mÁ` ZgÊ`mÀ`m g§Ho$Vm§n¡H$s EH$ g§Ho$V pñWa {dÚwV Am{U doJdoJù`m 
nXmWmªÛmao {dÚwV dhZmÀ`m n[apñWVtÀ`m AÜ``ZmZo {_imbm.

4.1 nXmWmª_Yrb à^m[aV H$U

nXmWm©Vrb à^m[aV H$Um§Mo JwUY_© g_OyZ KoÊ`mgmR>r AmnU Imbrb CnH«$_ H$ê$ `m.

CnH«$_ 4.1

A. 	H$moaS>o Ho$g H§$Jì`mZr qdMam. H§$Jdm qdMaë`mda H$mJXmMo N>moQ>o N>moQ>o VwH$S>o AmH$fy©Z KoVmo 
H$m§?

B. 	H$m§MoÀ`m EH$m H$m§S>rbm aoe_r H$mnS>mZo OmoamV Kmgm. Z§Va Vr H$m§S>r \w$J{dboë`m 
\ww$½`mOdi AmUm. H$m` hmoVo Vo bjnyd©H$ nhm.

`m CnH«$_m§_wio AmnU Agm {ZîH$f© H$mTy> eH$Vmo H$m§ H$s XmoZ dñVy AmnmngmV Kmg>ë`mZo Vo 
{dÚwV à^m[aV hmoVmV. hm à^ma H$moRy>Z `oVmo? `mMo CÎma Voìhm {_imbo Ooìhm ho g_Obo H$s AUy 
{d^mÁ` Amho Am{U à^m[aV H$Um§nmgyZ ~Zbm Amho.

	 AUyVrb à^m[aV H$Um§Mm emoY bmdÊ`mV AZoH$ emókm§Zr `moJXmZ {Xbo.

19 ì`m eVH$mn`ªV ho g_OyZ Ambo hmoVo H$s AUy gmYmaU Am{U A{d^mÁ` H$U  
Zmhr, Va `mV H$_rVH$_r EH$ AUynojm bhmZ AgUmam _ybH$U BboŠQ´>m°Z AgVmo, Á`mMm  
emoY Oo.Oo. Wm°_gZZo bmdbm hmoVm. BboŠQ´>m°Z g§~§Yr _m{hVr àmá hmoÊ`mAmYr B©. JmoëS>ñQ>rZZo 
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1886 gmbr EH$m Zì`m {d{H$aUmMm emoY bmdbm. `mbm Ë`mZo "H°$Zm°b ao'(H°$Zm°b {H$aU) Zmd 
{Xbo. hr {H$aUo YZ^[aV {d{H$aUo hmoVr, Á`mÀ`m_wio eodQ>r AUy nojm bhmZ AgUmè`m Xþgè`m 
_yb H$Um§Mm emoY bmJbm. `m H$Um§Mm à^ma BboŠQ´>m°ZÀ`m à^mamBVH$m nU {déÕ àH$maMm hmoVm. 
`m§Mo dñVw_mZ BboŠQ´>m°Zm§nojm Odi Odi 2000 nQ> A{YH$ hmoVo. Ë`m§Zm àmoQ>m°Z ho Zmd {Xbo Jobo. 
gm_mÝ`nUo BboŠQ´>m°Zbm e– `m g§Ho$VmZo Am{U àmoQ>m°Zbm P + `m g§Ho$VmÛmao Xe©{dbo OmVo. àmoQ>m°ZMo 
dñVw_mZ 1 EH$H$ Am{U Ë`mMm à^ma +1 Ago KoVbo OmVo. BboŠQ´>m°ZMo dñVw_mZ ZJÊ` Am{U 
à^ma-1 _mZbo OmVo.

Ago _mZbo Jobo H$s AUy ho àmoQ>m°Z Am{U BboŠQ´>m°ZZo ~Zbobo AmhoV, Oo nañnam§À`m à^mdmbm 
g§VwbrV H$aVmV. àmoQ>m°Z AUyÀ`m gdm©V AmVrb ^mJmV AgVmV. BboŠQ´>m°ÝgZm ghOnUo H$mT>Vm 
`oB©b nU àmoQ>m°ÝgZm Zmhr. AmVm gdm©V _moR>m àíZ hm hmoVm H$s ho H$U AUy§Mr g§aMZm H$moUË`m 
àH$mao H$aVmV? `m àíZmMo CÎma Imbr {_iob.

àíZ :

1.	 H°$Zm°b {H$aUo H$m` AmhoV?
2.	 Oa EH$m AUyV EH$ BboŠQ´>m°Z Am{U EH$ àmoQ>m°Z AmhoV, Va Ë`mV H$m§hr à^ma Agob H$r 

Zmhr.
4.2 AUyMr g§aMZm

AmnU àH$aU 3 _Ü`o S>m°ëQ>ZMm AUy {gÕm§V {eH$bmo AmhmoV. Á`mÀ`m AZwgma AUy 
A{d^mÁ` Am{U A{dZmer hmoVm. nU AUyÀ`m AmV XmoZ _yb^yV H$U, BboŠQ´>m°Z Am{U àmoQ>m°Z 
`m§À`m emoYm_wio S>m°ëQ>ZÀ`m AUy {gÕm§VmMo ho à{VnmXZ MwH$sMo {gÕ Pmbo. AmVm ho OmUUo 
Oê$arMo hmoVo H$s AUyÀ`m AmV BboŠQ´>m°Z Am{U àmoQ>m°ZMr H$er ì`dpñWV aMZm Pmbobr AgVo. 
ho g_OmdÊ`mgmR>r doJdoJù`m emókm§Zr doJdoJio Z_wZo àñVwV Ho$bo. AUy§À`m g§aMZoer g§~§{YV 
n{hbm Z_wZm àñVwV H$aUmam Oo.Oo. Wm°_gZ hm hmoVm.

4.2.1 Wm°_gZMm AUy Z_wZm

 Wm°_gZZo AUy§À`m g§aMZo~m~V EH$ Z_wZm àñVwV Ho$bm, Omo {¼g_gÀ`m Ho$H$gmaIm 
hmoVm. `m§À`mZwgma AUy EH$ YZà^mamÀ`m Jmoim hmoVm, Á`mV BboŠQ´>m°Ýg Ho$H$da bmdboë`m 
gwŠ`m _oì`mgmaIo hmoVo. H$btJS>mMo CXmhaU nU KoVm `oVo, Á`mÀ`mZwgma AUyV YZ à^ma hm 
H$btJS>mÀ`m ImÊ`m`mo½` bmb ^mJmgmaIm {dIwabobm Amho. Va BboŠQ´>m°Ýg YZ à^m[aV Jmoù`mV 
{~`m§gmaIo ê$VyZ ~gbo AmhoV. (AmH¥$Vr 4.1)
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Am. 4.1 Wm°_gZMr AUy à{VH¥$Vr

 {~«{Q>e ^m¡Vemók, Oo.Oo. Wm°_gZ (1856-1940) `m§Mm OÝ_ 18 {S>g|~a 
1856 gmbr _±MoñQ>aÀ`m MrW_ {hb joÌmV Pmbm. BboŠQ´>m°ZÀ`m emoYm_wio 
1906 gmbr Ë`m§Zm ^m¡{VH  emómVrb Zmo~ob nwañH$ma {_imbo. 35 dfm©n`ªV 
H|${~«O_Yo H°$ìh|{S>e à`moJ emioMo Vo {ZX}eH$ hmoVo d Ë`m§À`m gmV gh`mo½`m§Zm 
nU nwT>o Zmo~ob nwañH$ma {_imbo.

Wm°_gZZo à{VnmXrV Ho$bo H$s :

i)	 AUy YZ à^m[aV Jmoù`mMm ~Zbobm AgVmo Am{U BboŠQ´>m°Z Ë`mV éVyZ ~gbobo 
AgVmV.

ii)	 G$U^ma Am{U YZ^ma g_mZ qH$_VrMo AgVmV åhUyZ AUy hm {dÚwVmÀ`m Ñ{ï>Zo 
CXm[gZ AgVmV.

Oar Wm°_gZÀ`m Z_wÝ`m_wio AUyÀ`m CXm[gZ hmoÊ`mMo H$maU g_Obo Var Xþgè`m d¡km{ZH$m§Zr 
Ho$boë`m à`moJmÀ`m n[aUm_mZm `m Z_wÝ`mÛmao g_Om{dUo eŠ` Pmbo Zmhr.

4.2.2 ê$Xa \$moS>©Mm AUy à{VH¥$Vr Z_wZm

AZo©ñQ> ê$Xa\$moS>©bm ho OmUyZ ¿`m`Mo hmoVo H$s BboŠQ´>m°ÝgMr AUyV H$er aMZm Ho$bobr 
AgVo. Ë`mZr EH$ à`moJ Ho$bm. Vrd« JVrZo OmUmè`m Aë\$m H$Um§Zm gmoÝ`mÀ`m A{Ve` nmVi 
nÍ`mda AmXiÊ`mV Ambo.

OO Ë`mZr gmoÝ`mMm A{Ve` nmVi nÌm {ZdS>bm H$maU Ë`mZm A{Ve` nmVi nÌm hdm 
hmoVm. gmoÝ`mÀ`m `m nÍ`mMr OmS>r 1000 AUy BVH$s hmoVr.

Jmob
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OO α H$U {Ûà^m[aV hobr`_ H$U AgyZ Vo YZ à^m[aV AgVmV. Ë`m§Mo dñVw_mZ 4 u 
Agë`mZo Vrd« JVrZo OmUmè`m `m Aë\$m H$Um§V n`m©á D$Om© AgVo.

OO 	Agm AZw_mZ hmoVm H$s Aë\$m H$U gmoÝ`mVrb AUy_Ü`o AgUmè`m AUynojm bhmZ 
AgUmè`m `m H$Um§H$Sy>Z {djo{nV hmoVrb. H$maU Aë\$m H$U àmoQ>m°Znojm Iyn A{YH$ 
dOZXma hmoVo. åhUyZ Ë`m§Mr A{YH$ {djonUmMr Amem Yabr ZìhVr.

Am. 4.2 gwdU© nÌr_wio a - H$Um§Mo {dIwaUo

nU Aë\$m H$Um§À`m {dIwaUo à`moJmZo AZno{jV {ZH$mb {Xbm (Am. 4.2). `m_wio Imbrb 
{ZarjUo H$aÊ`mV Ambr.

i)	 Vrd« JVrZo A{YH$m{YH$ Aë\$m H$U gwdU© nÌr_YyZ Amanma {ZKyZ Jobo.

ii) 	H$m§hr Aë\$m H$U gwdU© nÌrÛmao \$ma bhmZ H$moZmV {dMbrV Pmbo.

iii) 	Amü`©OZH$ ê$nmV àË`oH$ 12000 H$Um§n¡H$s EH$ H$U _mKmar Ambm.

 B©. éXa\$moS>© (1871-1937) Mm OÝ_ 30 Am°JñQ> 1871 gmbr pñà¨J J«moìh 
`oWo Pmbm hmoVm. Ë`mbm AmpÊdH$ ^m¡VemómMm OZH$ Ago g_OÊ`mV `oVo. 
{H$aUmoËgO©H$Vo {df`r Ë`mMo `moJXmZ Am{U gwdU©nÌrÛmam AUyÀ`m H|$ÐmÀ`m 
emoYmgmR>r Vmo Iyn à{gÕ Pmbm. 1908 gmbr Ë`mbm Zmo~ob nwañH$ma {_imbo. 

gmoÝ`mMo AUy
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éXa\$moS>©À`m _VmZwgma hm n[aUm_ \$maM A{dídgZr` hmoVm Ogm g_Om EH$ 15 B§MmÀ`m 
Vmo\o$À`m Jmoù`mbm {Q>í`y nonaÀ`m VwH$S>çm§da _mabo AgVm VoWo AmXiyZ Vmo CgiyZ naV _mJo ̀ oD$Z 
Amnë`mbmM bmJVmo.

`m à`moJmÀ`m {ZîH$fm©bm g_OyZ KoÊ`mgmR>r Iwë`m _¡XmZmV EH$ CnH«$_ H$ê$ `m. g_Om 
EH$ _yb Amnbo S>moio ~§X H$ê$Z EH$m q^Vrg_moa C^o Amho. q^VrnmgyZ H$m§hr A§Vamdê$Z Ë`mbm 
q^Vrda XJS> \o$H$Ê`mg gm§Jm. àË`oH$ XJS> q^Vrbm bmJVmo Voìhm EH$ AmdmO Ë`mbm EoHy$ `oB©b. 
Ë`mZo Xhm doim XJS> \o$H$bo Va Ë`mbm Xhm doim AmdmO EoHy$ `oB©b. Ë`mM _wbmbm S>moù`m§da 
nÅ>r ~m§Yboë`m pñWVrV H$mQ>oar VmamÀ`m Hw§$nUmda XJS> \o$H$Ê`mg gm§[JVbo Am{U Ë`mZo Vgo 
Ho$bo Va AmVm Ë`mbm AmdmO EoHy$ `oUma Zmhr. H$maU ~hþg§»`oZo XJS> Vmam§_Yrb _moH$ù`m 
OmJm§_YyZ nbrH$S>o OmVrb Am{U AmdmO EoHy$ `oUma Zmhr.

`m VH$m©Zwgma Aë\$m H$U-{dIwaUo à`moJmÀ`m AmYmamda éXa\$moS>©Zo AUy à{VH¥$Vr Z_wÝ`mÛmao 
Imbrb n[aUm_ H$mT>bo -

i)	 AUyÀ`m AmVrb A{YH$m§e ^mJ [aH$m_m Amho. H$maU A{YH$m§e Aë\$m H$U {dMbrV  
Z hmoVm gwdU© nÌr_YyZ ~mhoa {ZKyZ OmVmV.

ii)	 \$maM H$_r H$Um§Mo Amnë`m _mJm©VyZ {dMbZ hmoVo. `mdê$Z Ago g_OVo H$s gmoÝ`mÀ`m 
AUyV YZ^marV ^mJ Iyn H$_r Amho.

iii)	 \$ma Aën H$Um§Mo 1800 da {dMbZ hmoVo. `mdê$Z Ago g_OVo H$s gmoÝ`mÀ`m AUyV 
YZ^marV ^mJ Am{U dñVw_mZ AUyÀ`m AË`§V H$_r KZ\$imV EH$dQ>bobo AgVo.

àmá AmH$S>çm§À`m AmYmamdê$Z Ë`mZr Agm {ZîH$f© H$mT>bm H$s H|$ÐmMr {V«Á`m AUyÀ`m 

{ÌÁ`oÀ`m 105 nQ> bhmZ Amho. Amnë`m à`moJm§À`mAmYmao éX\$moS>©Zo AUyMm H|$[Ð` à{VH¥$Vr Z_wZm 
àñVwV Ho$bm. Ë`mMr bjUo Imbrbà_mUo hmoVr. 

	 i)	 AUyMo H|$Ð YZ^marV AgVo Á`mbm H|$Ð dm Zm^r åhQ>bo OmVo. EH$m AUyMo 
	 Odi Odi g§nyU© dñVw_mZ H|$ÐmV AgVo.

	 ii)	 BboŠQ´>m°Z H|$ÐmÀ`m g^modVmbr {ZpíMV H$jm§_Ü`o n[a^«_U H$arV AgVmV.

	 iii)	 H|$ÐmMm AmH$ma AUyÀ`m AmH$mamÀ`m VwbZoV Iyn H$_r AgVmo.

éXa\$moS>©À`m AUy à{VH¥$VrÀ`m _`m©Xm :
BboŠQ´>m°ZMo dVw©imH$ma H$jo_Yrb n[a^«_U ho pñWa Agy eH$V Zmhr. dVw©imH$ma H$joVrb 
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H$Um§da àdoJ {Z_m©U hmoD$ eH$Vmo. àdoJ {Z_m©U hmoV AgVmZm à^marV H$U D$Om© CËg{O©V 
H$aVmV. åhUyZ n[a^«_U H$arV AgUmè`m BboŠQ´>m°ZZo D$Om© J_mdë`mZo Vmo H|$ÐH$mÀ`m AmV IoMbm 
OmD$ eH$Vmo. Aem n[apñWVrV AUy ApñWa Pmë`mZo Amnë`mbm _m{hV AgUmè`m ñdê$nmV 
Ðì` ApñVËdmV amhÿ eH$V Zmhr. AUy ho AJXr pñWa AgVmV ho Amnë`mbm _m{hV Amho.

4.2.3 Zrëg ~mohaMr AUy à{VH¥$Vr

éXa\$moS>©À`m AUy à{VH¥$Vr~Ôb AgUmè`m AmjonmZm Xÿa H$aÊ`mgmR>r Zrëg ~mohaZo AUyÀ`m 
g§aMZo~Ôb Imbrb gwYmaUm gwM{dbr.

i)	 BboŠQ´>m°Ýg ho {ZpíMV Aem H$jm§_Ü`oM n[a^«_U H$ê$ eH$VmV, Á`mZm ñdV§Ì qH$dm gwQ>r 
H$jm åhUVmV.

ii)	 Ooìhm `m ñdV§Ì H$joV BboŠQ´>m°Z n[a^«_U H$aVmV, Ë`m§À`m D$O}Mo CËgO©Z hmoV Zmhr.

Zrëg ~moha (1885-1962) Mm OÝ_ 7 Am°ŠQ>mo~a 1885 bm H$monZhoJZ 
_Ü`o Pmbm hmoVm. 1916 _Yo H$monZhoJZ {díd{dÚmb`mV Vmo ^m¡{VH$ 
emómMm àmo\o$ga åhUyZ {Z`wº$ Pmbm. 1922 gmbr Ë`mbm AUyÀ`m 
g§aMZo~Ôb Ë`mÀ`m `moJXmZmbm Zmo~ob nwañH$ma {_imbm. àmo\o$ga 
~mohaÀ`m {d{dY boIm§da AmYmarV VrZ nwñVHo$ àH$m{eV Pmbr.
	 i)   {X {WAar Am°\$ ñnoŠQ´>m A±S> A°Q>m°{_H$ H$m±ñQ>rQ>çyeZ  
	 ii)  A°Q>m°{_H$ {W`ar Am{U	  
    iii)  {X {S>pñH«$ßeZ Am°\$ ZoMa

`m H$jm§Zm D$Om©ñVa Ago g§~moYbo OmVo. Am. 4.3 _Ü`o EH$ AUyÀ`m D$Om© ñVam§Zm 
XmI{dbo Jobo AmhoV.

Am. 4.3 AUyVrb H$m§hr D$Om©ñVa

`m H$jm K, L, M, N, AjamZr qH$dm g§»`m n = 1, 2, 3, 4, ... `m g§»`oZr Xe©{dë`m OmVmV.
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àíZ :

1.	 AUy CXm[gZ Amho ho nyU©nUo Wm°_gZÀ`m à{VH¥$VrÀ`m AmYmao ñnï> H$am.

2.	 éXa\$m oS> ©À`m à{VH¥$VrZwgma AUyÀ`m H|$ÐmV AgUmam AUynojm bhmZ H$U  
H$moUVm?

3.	 VrZ H$jm AgUmè`m AUyMo ~mohaÀ`m à{VH¥$VrAmYmao AmH¥$Vr H$mT>m.

4.	 gwdU© nÌr EodOr Xþgè`m YmVyMr nÌr dmnê$Z Aë\$m H$Um§À`m {dIwaÊ`mMm à`moJ H$aVm 
`oB©b H$m§?

4.2.4 Ý`yQ´>m°Z

1932 gmbr Oo. M°S>{dH$ `mZo AmUIr EH$m AUynojm bhmZ H$UmMm emoY bmdbm. hm H$U 
{dÚwV à^maa{hV AgyZ Ë`mMo dñVw_mZ àmoQ>m°ZÀ`m dñVw_mZmBVHo$M AgVo. `mbm Ý`yQ´>m°Z ho Zmd 
{_imbo. h¡S´>moOZbm gmoSy>Z BVa gd© AUyV Ë`m§À`m H|$ÐmV Ý`yQ´>m°Ýg AgVmV. gm_mÝ`V… Ý`yQ´>m°Zbm 
‘n’ `m g§Ho$VmZo Xe©{dVmV. AUyMo dñVw_mZ Ý`yQ´>m°Z Am{U àmoQ>m°ZÀ`m g§»`oÀ`m ~oaOoZo Xe©{dVmV.

àíZ :

1.	 AUyÀ`m VrZ AUynojm bhmZ H$Um§Mr Zmdo {bhm.

2.	 hobr`_ AUyMo AUy dñVw_mZ 4 u Amho Am{U Ë`mÀ`m H|$ÐmV XmoZ àmoQ>m°Ýg AgVmV. Ë`mV 
Ý`yQ´>m°Ýg {H$Vr AgVrb?

4.3	 {d{^Þ H$jm§_Ü`o BboŠQ´>m°Ýg H$go {dVarV Ho$bo OmVmV?

AUyÀ`m doJdoJù`m H$jm§V BboŠQ´>m°ÝgÀ`m {dVaUmgmR>r ~moha Am{U ~war `m emókmZr 
H$m§hr {Z`_ gwM{dbo.

AUyÀ`m doJdoJù`m H$joVrb BboŠQ´>m°ÝgMr g§»`m {bhrÊ`mgmR>r Imbrb {Z`_ nmibo 
OmVmV.

i)  	 `m {Z`_m§Zwgma H$moUË`mhr H$joVrb A{YH$V_ BboŠQ´>m°ÝgMr g§»`m H$mT>Ê`mMo gyÌ 2n2  
ho Amho. `oWo ‘n’ hm H$jm H«$_m§H$ (D$Om©ñVa H«$_m§H$) Amho. 1, 2, 3, 4, ..... àË`oH$ 
H$joV A{YH$V_ BboŠQ´>m°Ýg {H$Vr AgVrb ho gyÌmZo nwT>rb à_mUo H$mT>Vm `oVo. n{hë`m  
K -H$joV 2n2 = 2 x 12 = 2 BboŠQ´>m°Ýg AgVrb. Xþgar H$jm (L) = 2 x 22 = 8, {Vgar 
H$jm (M) = 2 x 32 = 18 Am{U Mm¡Wr H$jm (N) = 2 x 42 = 32 BboŠQ´>m°Ýg AgVmV.

	 ii)		 gdm©V ~mhoarb H$joV A{YH$V_ 8 BboŠQ´>m°Ýg AgVmV.
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	 iii)		 AUyÀ`m {Xboë`m H$joV {VÀ`m AJmoXaMr Am{U AmVrb H$jm nyU©nUo ^aV 
		  Zmhr Vmo n`ªV {Xboë`m H$joV BboŠQ´>m°Ýg ̀ oD$Z ñWmZ J«hU H$arV ZmhrV. ̀ m dê$Z 
		  H$jm H«$_m-H«$_mZo ^aVmV ho ñnï> hmoVo.

		  Vº$m 4.4 _Ü`o n{hë`m 18 _ybÐì`m§À`m g§aMZoMo {MÌ {Xbo Amho.

Am. 4.4 n{hë`m 18 _ybÐì`m§Mr AUy g§aMZm

CnH«$_ 4.2
OO pñWa AmpÊdH$ à{VH¥$Vr V`ma H$ê$Z Ë`mV n{hë`m 18 _ybÐì`m§À`m AUy§Mr _m§S>Ur Xe©dm.

OO n{hë`m 18 _ybÐì`m§À`m AUy§Mo g§`moOZ Vº$m 4.1 _Ü`o {Xbobo AmhoV.

àíZ :
1)	 H$m~©Z Am{U gmoS>r`_À`m AUy_Yrb BboŠQ´>m°ÝgMo {dVaU ñnï> H$am.

2)	 Oa EH$m AUyMr K Am{U L H$jm ^abobr Amho Va Ë`m AUyVrb EHy$U BboŠQ´>m°ÝgMr 
g§»`m {H$Vr Agob?

4.4 g§`wOm

AUyÀ`m {d{dY H$joV (D$Om ©nmVirV) BboŠQ´ >m °ÝgMr {d^mJUr H$er hm oV o h o  
AmnU nm{hbobo Amho. AUyÀ`m ~møV_ H$joV ^«_U H$aUmè`m BboŠQ´>m°ÝgZm g§`wOm BboŠQ´>m°Ýg 
Ago åhUVmV.

~moha-~war ñH$s_Zwgma Amnë`mbm ho _m[hV Amho H$s H$moUVrhr ~møV_ H$jm A{YH$V_ 8 
BboŠQ´>m°Ýg YmaU H$ê$ eH$Vo. Á`m _ybÐì`m§À`m AUy§À`m ~møV_ H$jm nyU©nUo ^aboë`m AgVmV 
Aem AUy§Mr amgm`{ZH$ {H«$`merbVm H$_r AgVo. åhUOoM Ë`m§Mr g§`moOZ j_Vm qH$dm g§`wOm 
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eyÝ` AgVo. `m {ZpîH«$` _ybÐì`m§n¡H$s hobr`_ AUyÀ`m ~møV_ H$joV XmoZ BboŠQ´>m°Ýg AgVmV. 
Va AÝ` _ybÐì`m§À`m ~møV_ H$joV 8 BboŠQ´>m°Ýg AgVmV.

Vº$m 4.1 : n{hë`m 18 _ybÐì`m§À`m AUy§Mr aMZm {d{dY H$joVrb BboŠQ´>m°ÝgÀ`m 
{dVaUmgh.

YmVyMo Zmd g§Ho$V AU§yMr  
g§»`m

àmoQ>m°ÝgMr 
g§»`m

Ý`yQ´>m°ÝgMr 
g§»`m

BboŠQ´>m°ÝgMr 
g§»`m 

BboŠQ´>m°ZMo {dVaU g§`wOm

K L M N
h¡S´>moOZ H 1 1 - 1 1 - - - 1
hobr`_ He 2 2 2 2 2 - - - 0
{bWr`_ Li 3 3 4 3 2 1 - - 1
~oar`_ Be 4 4 5 4 2 2 - - 2
~moam°Z B 5 5 6 5 2 3 - - 3
H$m~©Z C 6 6 6 6 2 4 - - 4
Z¡Q´>moOZ N 7 7 7 7 2 5 - - 3
Am°ŠgrOZ O 8 8 8 8 2 6 - - 2
âbwmoarZ F 9 9 10 9 2 7 - - 1
Ý`wAm°Z Ne 10 10 10 10 2 8 - - 0
gmoSr>`_ Na 11 11 12 11 2 8 1 - 1
_°¾o{e`_ Mg 12 12 12 12 2 8 2 - 2
A°ë`w{_{Z`_ Al 13 13 14 13 2 8 3 - 3
{g{bH$m°Z Si 14 14 14 14 2 8 4 - 4
\$m°ñ\$ag P 15 15 16 15 2 8 5 - 3,5
gë\$a S 16 16 16 16 2 8 6 - 2
ŠbmoarZ Cl 17 17 18 17 2 8 7 - 1
AaJm°Z Ar 18 18 22 18 2 8 8 0

g{H«$` _ybÐì`m§À`m AUy§Mr g§`moOZ eŠVr åhUOo Amnë`m gma»`mM qH$dm {^Þ _ybÐì`m§À`m 

AUy§er {d{H«$`m H$ê$Z aoUy V`ma H$aÊ`mMr àd¥Îmr åhUOoM AUy ~møV_ H$jm nyU© H$aÊ`mÀ`m 

à`ËZmV AgVmV. gdm©V ~mhoarb H$dMmV 8 BboŠQ´>m°Ýg AgUmè`m H$dMmbm qH$dm H$jobm Aï>H$ 

AgUmao H$dM qH$dm H$jm Ago åhUVmV. AUy Amnë`m ~møV_ H$joV Aï>H$ àmá H$aÊ`mgmR>r  

{d{H«$`m H$aVmV. BboŠQ́>m°ÝgMr AmnmngmV ̂ mJrXmar H$aUo, BboŠQ́>m°Ýg {_i{dUo qH$dm BboŠQ́>m°Ýg _wŠV 

H$aUo `m {H«$`oZo Aï>H$ àmá Ho$bo OmVo. AUyÀ`m ~møV_ H$joV BboŠQ´>m°ÝgMo Aï>H$ ~Z{dÊ`mgmR>r 
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{OVŠ`m g§»`oMr ^mJrXmar qH$dm ñWmZm§VaU hmoVo Ë`mbm g§`moOH$ eº$r qH$dm g§`wOm Ago 

åhUVmV. AUyÀ`m ~møV_ H$joV Aï>H$ pñWVr àmá hmoÊ`mÀ`m Ñï>rZo {Xë`m qH$dm KoVë`m OmUmè`m 

BboŠQ´>m°ÝgMr g§»`m åhUOo Ë`m _ybÐì`mMr g§`wOm hmo`. _mJrb àH$aUmV `mMr MMm© Pmbr Amho. 

h¡S´>moOZ, brWr`_ qH$dm gmoSr>`_ `m gJù`m§À`m ~møH$joV 1 BboŠQ´>m°Z AgVmo. Ë`mbm Vo XoD$ 

eH$VmV. åhUyZ Ë`m§Mr g§`wOm 1 Amho Ago åhUVmV. _°¾o{e`_ Am{U A°ë`w{_{Z`_Mr g§`wOm 

{H$Vr ho gm§Jy eH$mb? `m g§`wOm AZwH«$_o 2 Am{U 3 AmhoV. H$maU _°¾o{e`_À`m ~mø H$joV  

2 BboŠQ´>m°Ýg Am{U A°ë`w{_{Z`_À`m ~mø H$joV 3 BboŠQ´>m°Ýg AgVmV.

Oa AUyÀ`m ~møV_ H$joV BboŠQ´>m°ÝgMr g§»`m Ë`m§À`m j_VoZwgma Odi Odi nyU© Agob, 

Va Ë`mMr g§`wOm doJù`màH$mao {ZpíMV Ho$br OmVo. CXm. âbmoarZ AUyÀ`m ~møV_ H$joV gmV 

BboŠQ´>m°Ýg AgVmV. åhUyZ Ë`mMr g§`wOm 7 Agw eH$Vo. nU ~møV_ H$joV Aï>H$ ~Z{dÊ`mgmR>r 

âbmoarZbm 7 BboŠQ´>m°Ýg XoÊ`mnojm EH$m BboŠQ´>m°Zbm {_i{dUo gwb^ Amho. åhUyZ Aï>H$mVyZ 7 

dOm H$ê$Z âbmoarZMr g§`wOm {_i{dbr OmVo. Aem[aVrZo âbmoarZMr g§`wOm 1 hmoVo. Am°ŠgrOZMr 

g§`wOm `mM àH$mao H$mT>br OmVo. Va Am°ŠgrOZMr g§`wOm {H$Vr Agob?

àË`oH$ _ybÐì`mÀ`m AUyMr EH$ {ZpíMV g§`moOZ eº$r AgVo. Ë`m g§`moOZ eº$sbmM g§`wOm 

åhUVmV. n{hë`m 18 _ybÐì`m§À`m g§`wOm Vº$m 4.1 À`m eodQ>À`m ñV§^mV {Xboë`m AmhoV.

àíZ :

1.	ŠbmoarZ, gë\$a Am{U _°¾o{e`_À`m AUy g§»`oZo g§`wOm H$er àmá H$amb?

4.5 AUyH«$_m§H$ Am{U AUy-dñVw_mZ

4.5.1 AUyH«$_m§H$

	 AUyÀ`m H|$ÐmV àmoQ>m°Ýg AgVmV ho AmnU OmUVmo. AUyVrb àmoQ>m°ÝgMr g§»`m Ë`mMm 

AUyH«$_m§H$ {ZYm©arV H$aVo. Am{U Z `m g§Ho$VmZo AUyH«$_m§H$ {ZX}{eV Ho$bm OmVmo. H$moUË`mhr 

_ybÐì`mÀ`m gd© AUy§Mm AUyH«$_m§H$ g_mZ AgVmo. dmñV{dH$ _ybÐì`m§Zm Ë`m§À`m AUyV AgUmè`m 

àmoQ>m°ZÀ`m g§»`oZo n[a^m{fV Ho$bo OmVo. h¡S´>moOZgmR>r Z=1, H$maU h¡S´>moOZ AUyÀ`m H|$ÐmV Ho$di 

EH$ àmoQ>m°Z AgVmo. AemàH$mao H$m~©ZgmR>r Z=6. åhUyZ AUyÀ`m H|$ÐmV AgUmè`m àmoQ>m°ZÀ`m 

EHy$U g§»`obm AUyH«$_m§H$ Ago åhUVmV.
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4.5.2 AUy dñVw_mZm§H$ {H§$dm dñVw_mZ

AUy nojmhr bhmZ AgUmè`m AUyVrb H$Um§À`m AÜ``ZmZ§Va Agm {ZîH$f© {ZKVmo H$s AUyMo 

dñVw_mZ Ë`mÀ`m H|$ÐmVrb àmoQ>m°Z Am{U Ý`wQ´>m°Z `m§À`m_wio AgVo. ho AUyÀ`m H|$ÐmV Agë`mZo 

Ë`mZm Ý`ypŠb`m°Ýg Agohr åhUVmV. AUyMo Odi Odi nyU© dñVw_mZ Ë`mÀ`m H|$ÐmV AgVo. CXm. 

H$m~©ZMo dñVw_mZ 12 u Amho. H$maU Ë`mV 6 àmoQ>m°Z Am{U 6 Ý`wQ´>m°Z AgVmV. 6u + 6u = 12u 

Ë`mM à_mUo A°ë ẁ{_{Z`_Mo dñVw_mZ 27 u Amho. (13 àmoQ>m°Z + 14 Ý ẁQ́>m°Z). EH$m H|$ÐmVrb àmoQ>m°Ýg 

Am{U Ý`yQ´>m°Ýg ̀ m§Mr EHy$U g§»`m åhUOo AUy dñVw_mZ hmo`. AUy Xe©{dÊ`mgmR>r g§Ho$V{bnr _Ü`o 

AUyH«$_m§H$, dñVw_mZm§H$ Am{U _ybÐì`mMo {MÝh ho Imbrb àH$mao {bhrVmV.

AUy dñVw_mZm§H

_ybÐì`mMo 
{MÝh     

A
   X
Z

AUyH«$_m§H$

CXm : Z¡Q´>moOZ ho  14

 7
N  Ago {b{hbo OmVo.

àíZ :

1.	 AUy_Ü`o BboŠQ´>m°Ýg 8 Am{U àmoQ>m°Ýg 8 AgVrb Va 

	 i)  AUyH«$_m§H$ {H$Vr?   ii) AUydarb ^ma H$moUVm?

2.	 Vº$m 4.1 À`m _XVrZo Am°ŠgrOZ Am{U gë\$a AUyMo dñVw_mZm§H$ H$mT>m.

4.6 g_ñWm{ZHo$

{ZgJm©Vrb H$m§hr _ybÐì`m§À`m AUy§Mm emoY KoÊ`mV Ambm Amho. Ë`m§Mo AUyH«$_m§H$ 
g_mZ AgyZ AUy dñVw_mZm§H$ _mÌ doJdoJio AgVmV. CXm. h¡S´>moOZ AUy ¿`m. `mMo VrZ 
AmpÊdH$ àH$ma AmhoV-  1. àmoQr>`_ ( 

1

1
H  ), 2. S>çwQ>oar`_ ( 

2

1
H  qH$dm D ), 3. {Q´>Q>r`_  

( 

3

1H  qH$dm T ) B.  àË`oH$mMm AUwH«$_m§H$ 1 Amho na§Vw AUw dñVw_mZm§H$ ho AZwH«$_o 1, 2 Am{U 

3 Amho BVa Aer CXmhaUo  (i)  H$m~©Z  

12

6
C  Am{U 

14

6
C  (ii)  H$bmoarZ 

35

17
Cl  Am{U 

37

17
Cl BË`mXr.
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`m CXmhaUm§À`m AmYmao g_ñWm{ZH$m§Mr Aer ì`m»`m H$aVm `oVo : ""EH$mM _ybÐì`mMo AUy 

Á`m§Mo AUyH«$_m§H$ g_mZ AgyZ dñVw_mZm§H$ {^Þ AgVmV.'' åhUyZ AmnU Ago åhUy eH$Vmo H$s 
h¡S´>moOZ AUyMr VrZ g_ñWm{ZHo$ AmhoV. 1. àmoQ>r`_  2. S>çwQ>oar`_  3. [Q´>Q>r>`_

AZoH$ _ybÐì`mV g_ñWm{ZH$m§Mo {_lUhr AmT>iVo. H$m§hr _ybÐì`m§Mm àË`oH$ g_ñWm{ZH$  
hm ewÕ nXmW© AgVmo. g_ñWm{ZH$m§Mo amgm`{ZH$ JwUY_© g_mZ AgyZ ^m¡{VH$ JwUY_© doJdoJio 
AgVmV.

{ZgJm©V ŠbmoarZ XmoZ g_ñWm{ZH$m§À`m ñdê$nmV {_iVmo dñVw_mZm§H$ 35 u Am{U 37 u åhUOo 
3:1 JwUmoÎmamV. àíZ Agm {Z_m©U hmoVmo H$s H$moUË`m dñVw_mZm§H$mbm ŠbmoarZMo dñVw_mZm§H$ _mZmdo? 
Mbm `mMm CbJS>m H$ê$.

H$moUË`mhr Z¡g{J©H$ _ybÐì`mÀ`m EH$m AUyMo dñVw_mZ Ë`m _ybÐì`mV AgUmè`m gd© Z¡g{J©H$ 
ê$nmV {_iUmè`m AUy§À`m gamgar dñVw_mZm~amo~a AgVo. Oa _ybÐì`mMm H$moUVmM g_ñWm{ZH$ 
Zgob Va AUyMo dñVw_mZ Ë`mV AgUmè`m àmoQ>m°Z d Ý`yQ´>m°Z `m§À`m dñVw_mZm§À`m ~oaOoEdT>m 
AgVmo. nU Oa EH$ _ybÐì` g_ñWm{ZH$mÀ`m ê$nmV Agob Va Amnë`mbm Ë`m g_ñWm{ZH$ 

ê$nmMr Q>¸o$dmar H$mTy>Z Ë`mdê$Z gamgar dñVw_mZ H$mT>mdo bmJob.

darb _m[hVrÀ`m AmYmao ŠbmoarZ AUyMo gamgar dñVy_mZm§H$ Imbrbà_mUo Agob.

35�
75
100

25
100+ 37 �( ([ 105

4
37
4

142
 4

= =+ 35.5u(=( [
  

`mMm hm AW© Zmhr H$s ŠbmoarZÀ`m AUyMo dñVw_mZ AJXr jw„H$ åhUOo 35.5 u Amho. 
åhUOoM `mV ŠbmoarZMr XmoÝhr g_ñWm{ZHo$ AgVrb Am{U gamgar dñVw_mZ 35.5 u Agob.

Cn`moJ

gd© g_ñWm{ZH$mMo amgm`{ZH$ JwUY_© g_mZ AgVmV. gm_mÝ`V… Amåhr {_lUmer g§~§[YV 
Zmhr. H$m§hr g_ñWm{ZH$m§Mo {deof JwUY_© AgVmV Á`m§Mm Cn`moJ AmnU {d{^Þ joÌmV H$aVmo.  
Ë`mVrb H$m§hr Imbrb Cn`moJ-

1.	 `wao{Z`_À`m EH$m g_ñWm{ZH$mMm Cn`moJ AUy ^Å>rV B§YZ åhUyZ hmoVmo.

2.	 H°$ÝgaÀ`m CnMmamV H$mo~mëQ>À`m g_ñWm{ZH$mMm Cn`moJ hmoVmo.

3.	 Jm°`Q>aÀ`m CnMmamgmR>r Am`moS>rZÀ`m g_ñWm{ZH$mMm Cn`moJ hmoVmo.
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4.6.1 g_^ma _ybÐì`|

XmoZ _ybÐì`|- H°$pëe`_, AUyH«$_m§H$ 20 Am{U AaJm°Z, AUyH«$_m§H$ 18 `m§Mm {dMma 
H$am. `m XmoÝhr AUy§_Yrb BboŠQ´>m°ÝgMr g§»`m {^Þ-{^Þ AgyZ XmoÝhtMo AUy dñVw_mZm§H$ g_mZ 
åhUOo 40 Amho. `mMmM AW© Agm H$s _ybÐì`m§À`m `m OmoS>rÀ`m AUyVrb EHy$U Ý`wpŠbAm°ZMr 
g§»`m g_mZ Amho. Á`m {d{^Þ _wbÐì`m§Mo AUyH«$_m§H$ doJdoJio AgyZ AUy dñVw_mZm§H$ g_mZ 
AgUmè`m _ybÐì`m§Zm g_^ma _ybÐì`| Ago åhUVmV.

àíZ :

1.	 H, D Am{U T ̀ m {MÝhmÀ`m AUyVrb AUynojm bhmZ VrZ Cn H$Um§Mm Vº$m V`ma H$am.

2.	 g_ñWm{ZH$ Am{U g_^mamÀ`m EH$m OmoS>rMo BboŠQ´>m°Z g§ê$nU {bhm.

  Vwåhr H$m` {eH$bmV

OO BboŠQ́>m°Z Am{U àmoQ>m°Z ̀ m§Mm emoY bmdÊ`mMo lò  AZwH«$_o Oo. Oo. Wm°_gZ Am{U B. JmoëS>pñQ>Z 
`mZm OmVo.

OO Oo. Oo. Wm°_gZZo ho àñVm{dV Ho$bo H$s BboŠQ´>m°Z YZmË_H$ Jmoù`mV éVyZ ~gbobo AgVmV.

OO éXa\$moS>©Zo Ho$boë`m Aë\$m H$Um§À`m {dIwaÊ`mÀ`m à`moJmZo H|$ÐmMm emoY bmJbm.

OO éXa\$moS>©À`m AUy à{VH¥$VrZo AUyV Iyn N>moQ>m H|$ÐH$ AgVmo Am{U BboŠQ́>m°Ýg Ë`mÀ`m g^modma 
^«_U H$arV AgVmV Ago à{VnmXZ Ho$bo. AUyÀ`m pñWaVoMr ì`m»`m ̀ m à{VH¥$Vrbm H$aVm 
Ambr Zmhr.

OO Zrb ~mohaH$Sy>Z {Xbr Jobobr à{VH¥$Vr A{YH$ g\$b Pmbr. Ë`mÀ`m à{VnmXZmZwgma BboŠQ́>m°Z 
H|$ÐmÀ`m g^modma Mmar {XeoV {ZpíMV D$O}gh doJdoJù`m H$joV {dVarV Pmbobo AgVmV. 
Oa AUyÀ`m gdm©V ~mhoarb H$jm nyU©nUo ^aë`m AgVrb Va AUy pñWa hmoVmo Am{U Vmo 
{ZpîH«$` hmoVmo.

OO Oo. M°S>{dH$Zo AUyV AgUmè`m Ý`yQ´>m°ZMm emoY bmdbm. AemàH$mao AUy_Ü`o VrZ A{V 
gyú_H$U (Oo AUynojm Iyn bhmZ AgVmV) AgVmV - (i)  BboŠQ´>m°Z, (ii) àmoQ>m°Z Am{U 
(iii)  Ý`yQ´>m°Z. BboŠQ´>m°Z G$U^marV, àmoQ>m°Z YZ^marV Am{U Ý`yQ´>m°Z ^maa{hV AgVmV. 
h¡S´>moOZ AUyÀ`m dñVw_mZmÀ`m 1/2000 nQ> (H$_r) dñVw_mZ BboŠQ´>m°ZMo AgVo. àmoQ>m°Z 
Am{U Ý`yQ´>m°ZMo dñVw_mZ àË`oH$s 1 EH$H$ Ago g_Obo OmVo.
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OO AUyÀ`m H$jm§Zm (qH$dm D$Om© nmVù`m§Zm) qH$dm H$dMm§Zm K, L, M, N..... Aer Zmdo 
{Xbobr AmhoV.

OO g§`wOm hr AUyMr g§`moOZ eº$r Amho.

OO _ybÐì`mMm AUyH«$_m§H$ hm H|$ÐmVrb àmoQ>m°ZÀ`m g§»`o BVH$mM AgVmo.

OO AUyMm AUy dñVw_mZm§H$ hm H|$ÐmVrb Ý`ypŠbAm°ÝgÀ`m g§»`o BVH$mM AgVmo.

OO g_ñWm{ZHo$ EH$mM _ybÐì`mMo AUy AgVmV. Ë`m§Mo AUy dñVw_mZm§H$ {^Þ-{^Þ AgVmV.

OO g_^m[aH$ Ago AUy AmhoV Á`m§Mo dñVw_mZm§H$ g_mZ AgVmV nU AUyH«$_m§H$ doJdoJio 
AgVmV.

OO _ybÐì`m§Zm Ë`m§À`m àmoQ>m°ZÀ`m g§»`oda AmYmarV n[a^m{fV Ho$bo OmD$ eH$Vo.

OO

 

               ñdmÜ`m`

1.	 BboŠQ´>m°Z, àmoQ>m°Z Am{U Ý`yQ´>m°ZÀ`m JwUY_mªMr VwbZm H$am.

2.	 Oo.Oo.Wm°_gZÀ`m AUy à{VH¥$VrÀ`m _`m©Xm H$moUË`m?

3.	 éXa\$moS>©À`m AUy à{VH¥$VrÀ`m _`m©Xm gm§Jm.

4.	 ~mohaÀ`m AUy à{VH¥$VrMo dU©Z H$am.

5.	 `m àH$aUmV {Xboë`m gd© AUy à{VH¥$VtMr VwbZm H$am.

6.	 n{hë`m 18 _ybÐì`m§À`m H$jm§_Yrb BboŠQ´>m°Z {dVaUmMm {Z`_ g§{já énmV {bhm.

7.	 {gbrH$m°Z Am{U Am°ŠgrOZMo CXmhaU KoD$Z g§`wOoMr ì`m»`m {bhm.

8.	 CXmhaUm§gh ñnï> H$am (i) AUyH«$_m§H$  (ii) dñVw_mZm§H$ (iii) g_ñWm{ZH$ (iv) g_^m[aHo$. 
g_ñWm{ZH$m§Mo H$moUVohr XmoZ Cn`moJ gm§Jm.

9.	 Na+ Zo K Am{U L  hr H$dMo nyU©nUo ^abobo AmhoV. `mMo dU©Z H$am.
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10.	Oa  ~«mo_rZ  AUy  XmoZ  g_ñWm{ZH$m§À`m  79
35 Br (49.7%)  Am{U  

81
35 Br   (50.3%)  ê$nmV AmhoV. Va ~«mo_rZ AUyMo gamgar AUy dñVw_mZ H$mT>m.

11.	EH$m Z_wZm _wbÐì`mMo X Mo AUy dñVw_mZ 16.2 u Amho. Va Ë`mÀ`m EH$m Z_wÝ`mV 
g_ñWm{ZH$ 16

 8 X  Am{U 18
 8 X `m§Mo àË`oH$s eoH$S>m à_mU {H$Vr Agob?

12.	Oa _ybÐì`mMo Z=3 Agob Va _ybÐì`mMr g§`wOm {H$Vr Agob? _ybÐì`mMo Zmd gwÜXm 
{bhm.

13.	XmoZ AUy àH$mam§À`m X Am{U Y `m H|$ÐmMo g§`moOZ Imbr {Xbo Amho.
		          	 X	 Y

	 àmoQ>m°Ýg   =	 6	 6

	 Ý`yQ´>m°Ýg  =	 6	 8

       X Am{U Y Mo dñVw_mZm§H$ H$mT>m. `m XmoZ àH$maÀ`m àOmVrV H$moUVm g§~§Y Amho?

14.	Imbr {Xbobr {dYmZo MyH$ Agob Va F Am{U ~amo~a Agob Va T {bhm.

	 (a)	Oo.Oo. Wm°_gZZo Ago à{VnmXZ Ho$bo hmoVo H$s AUyÀ`m H|$ÐmV Ho$di Ý`ypŠbAm°Ýg 
	 AgVmV.

	 (b)	EH$ BboŠQ´>m°Z Am{U àmoQ>m°Z {_iyZ Ý`yQ´>m°ZMr {Z{_©Vr H$aVmV åhUyZ Vo ^maahrV 
	 AgVmV.

	 (c)	BboŠQ´>m°ZMo dñVw_mZ àmoQ>m°ZÀ`m Odi Odi 1/2000 nQ> AgVo.

	 (d)	Am`moSr>ZÀ`m g_ñWm{ZH$mMm Cn`moJ qQ>ŠMa Am`moS>rZ V`ma H$aÊ`mgmR>r Ho$bm OmVmo, 
Á`mMm Cn`moJ Am¡fYmgmR>r Ho$bm OmVmo. 

	 gyMZm : àíZ 15, 16 Am{U 17 _Ü`o ~amo~a n`m©`m g_moa (P) Aer Am{U MwH$sÀ`m 
n`m©`mg_moa () Aer IyU H$am.

15.	éXa\$moS>©Mm  Aë\$m H$Um§À`m {dIwaÊ`mMm à`moJ H$moUË`m emoYmgmR>r Cn`wº$ R>abm-

	 (a) AUy H|$Ð		 (b) BboŠQ´>m°Z 	

	 (c) àmoQ>m°Z		  (d) Ý`yQ´>m°Z
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16.	_ybÐì`mÀ`m g_ñWm{ZH$mZm ho AgVo

	 (a) g_mZ ^m¡{VH$ JwUY_©		  (b) {^Þ amgm`{ZH$ JwUY_©

	 (c) {^Þ Ý`yQ´>m°Z g§»`m		  (d) {^Þ AUyH«$_m§H$

17.	Cl – Am`Z_Yrb g§`wOm BboŠQ´>m°ÝgMr g§»`m

	 (a) 16		  (b) 8 		  (c) 17		  (d) 18

18.	Imbrb n`m©`m§n¡H$s H$moUVo gmoS>r`_À`m BboŠQ´>m°ZMo `mo½` g§ê$nU Amho?

	 (a) 2, 8	 (b) 8, 2, 1	 (c) 2, 1, 8	 (d) 2, 8, 1

19.	Imbrb Vº$m nyU© H$am

AUyH«$_m§H$ dñVw_mZm§H$
Ý`yQ´>m°ÝgMr 

g§»`m
àmoQ>m°ÝgMr

g§»`m
BboŠQ´>m°ÝgMr

g§»`m
AUy 

àH$mamMo Zmd

9 – 10 – – –

16 32 – – – gë\$a

– 24 – 12 – –

– 2 – 1 – –

– 1 0 1 0 –

*****
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àH$aU - 9

JwéËdmH$f©U 
(GRAVITATION)

dñVy§À`m JVr{df`r VgoM JVrÀ`m {XeoZo hmoUmè`m ~XbmgmR>r H$moUVm ~mhoarb Omoa H$maUr ŷV 
AgVmo `m{df`r AmnU {eH$bmo AmhmoV. Amåhr g_OyZ KoVbo Amho H$s dñVyÀ`m JVr_Ü`o qH$dm 
{Xeo_Ü`o ~Xb hmoÊ`mgmR>r H$moUË`m Var OmoamMr Amdí`H$Vm AgVo. Amåhr Zoh_r nmhmV AgVmo 
H$s Ooìhm H$moUVrhr dñVy C§MmdéZ Imbr Q>mH$br OmVo Voìhm Vr n¥ÏdrÀ`m {XeoZo `oD$Z Imbr 
nS>Vo Amåhmg _m{hV Amho H$s gd© J«h gy`m©^modVr {\$aV AgVmV. M§Ð n¥Ïdr^modVr {\$aV AgVmo. 
Aem n[apñWVrV `m dñVy§da, J«hm§da qH$dm M§Ðmda H$m`© H$aUmam H$moUVm Var Omoa Adí` Agbm 
nm{hOo. Wmoa emók Am`P°H$ Ý`yQ>Z `m§Zr OmUbo hmoVo H$s `m gdmªgmR>r H$maUr^yV AgUmam Omoa 
EH$M Amho. `m OmoambmM JwéËdmH$f©Ur` Omoa Ago åhQ>bo OmVo.

`m àH$aUm_Ü ò Amåhr JwéËdmH$f©U Am{U JwéËdmH$f©UmÀ`m d¡{ídH$ {Z`_m{df`r OmUyZ KoD$`m. 
Amåhr JwéËdmH$f©U Omoam_wio n¥Ïdrdarb dñVw§À`m JVrda hmoUmè`m n[aUm_m§{df`r {dMma H$é`m. 
EImÚm dñVyÀ`m dñVy_mZm_Ü`o {VMo ñWmZ ~Xbë`mda H$em àH$mao \$aH$ nS>Vmo `mMmhr AmnU 
Aä`mg H$é`m. VgoM dñVy Ðdm_Ü`o Va§JÊ`mgmR>r AgUmè`m AQ>r~Ôbhr AmnU MMm© H$é`m.
9.1  JwéËdmH$f©U

Amåhmbm _mhrV AmhoM H$s M§Ð n¥Ïdr^modVr {\$aVmo. Ooìhm EImXr dñVy daÀ`m {Xeo_Ü`o 
\o$H$br OmVo Voìhm Vr H$m§hr C§Mrn`ªV da nmohmoMVo d _J ImbÀ`m {Xeo_Ü`o `oD$ bmJVo. Ago 
åhQ>bo OmVo H$s EH$Xm Ý`yQ>Z EH$m g\$aM§XmÀ`m PmS>mImbr ~gbo hmoVo Voìhm PmS>mdéZ EH$ 
g\$aM§X Ë`m§À`mda nS>bo. g\$aM§X Imbr nS>Ê`mÀ`m {H«$`oZo Ý`yQZZm {dMma H$aÊ`mg àoaUm 
{_imbr. Ë`m§Zr {dMma Ho$bm H$s Oa n¥Ïdr g\$aM§Xmbm Amnë`mH$S>o AmH${f©V H$é eH$Vo Va 
Vr M§Ðmbm AmH${f©V H$é eH$Uma Zmhr H$m ? XmoÝhr nU KQ>Zm_Ü`o H$m`© H$aUmam Omoa g_mZ 
Amho H$m ? Ë`m§Zr {ZîH$f© H$mT>bm H$s XmoÝhr pñWVr_Ü`o EH$mM àH$maMm Omoa H$maUr^yV Amho. 
Amnë`m H$joVrb àË`oH$ q~Xÿbm M§Ð gaiaofr` JVr EodOr n¥ÏdrÀ`m {XeoZo {XeoZo Imbr `oV 
AgVmo Ago à{VnmXZ Ý`yQ>Z `mZr Ho$bo. åhUOo n¥Ïdr M§Ðmbm ñdV:H$S>o AmH${f©V H$arV AgVo. 
nU dmñVdmV Amåhmbm M§Ð n¥ÏdrÀ`m {XeoZo Imbr `oV Agbobm {XgV Zmhr.

M§ÐmMr JVr g_OyZ KoÊ`mgmR>r AmnU CnH«$_ 7.11 Mo nwÝhm EH$Xm ñ_aU H$é`m.
CnH«$_ 9.1

OO Xmoè`mMm EH$ VwH$S>m ¿`m.
OO Xmoè`mÀ`m EH$m Q>moH$mbm EH$ N>moQ>mgm XJS> ~m§Ym. Xmoè`mMo Xþgao Q>moH$ nH$Sy>Z AmH¥$VrV 

XmI{dë`mà_mUo Xmoam dVw©imH$ma {Xeo_Ü`o {\$adm (AmH¥$Vr 9.1)
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OO XJS>mÀ`m JVrMo {ZarjU H$am.
OO Xmoam hmVmVyZ gmoSy>Z Úm.
OO AmVm XJS>mÀ`m JVrÀ`m {XeoMo {ZarjU H$am d Zm|X H$am.

AmH¥$Vr 9.1 dVw©imH$ma _mJm©da pñWa doJmZo _mJ©H«$_U H$aUmam XJS>

Xmoam hmVmVyZ gmoS>Ê`mnydu XJS> d¥ÎmmH$ma _mJm©da EH$m pñWa MmbrZo {\$aV AgVmo VgoM àË`oH$ 
q~Xÿbm Ë`mMr {Xem ~XbV AgVo. {XeoVrb ~Xbm ~amo~aM Ë`mÀ`m doJm_Ü`o qH$dm ËdaUmV gwÜXm 
~Xb hmoV AgVmo. Á`m Omoam_wio ho ËdaU {Z_m©U hmoVo d XJS> d¥ÎmmH$ma _mJm©da J{V_mZ amhVmo Vmo 
Omoa H|$ÐmÀ`m {XeoZo H$m`© H$arV AgVmo. `m Omoambm H|$Ðm{^_wI Omoa Ago åhUVmV.  hm Omoa Ooìhm 
Zmhrgm hmoVmo Voìhm XJS> gaiaoIr` JVr_Ü ò _wŠVénmZo J[V_mZ hmoVmo. hr gaiaofm d¥ÎmmH$ma _mJm©Mr 
ñne©aofm ~Zob.

 A[YH$ _m{hVr : dV©wimMr ñn{e©H$m

 dV©wimbm EH$mM q~XÿV ñne© H$aUmè`m aofobm ñn{e©H$m Ago åhUVmV. A,B,C 
hr dVw©imMr B q~XÿVrb ñn{e©H$m Amho. 

Ooìhm EImXr gaiaofm EH$m dVw©imbm \$ŠV EH$mM q~Xÿ_Ü`o ñne© H$aVo Voìhm [Vbm Ë`m 
dVw©imMr ñn{e©H$m Ago åhQ>bo OmVo AmH¥$Vr_Ü`o gaiaofm ABC hr B `m q~XÿVrb dVw©imMr 
ñn{e©H$m Amho.

M§ÐmÀ`m n¥Ïdr^modVr {\$aÊ`mÀ`m JVrMo H$maU hmM A{^H|$Ðr Omoa Amho. hm A{^H|$Ðr 
Omoa n¥ÏdrÀ`m AmH$f©U Omoam_wio {Z_m©U hmoVmo. Oa Agm H$moUVmhr Omoa Zgob Va M§Ð EH$g_mZ 
JVrZo gaiaofr` _mJm©da gaH$V amhrb.
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Ago nm{hbo Jobo Amho H$s nS>Umao g\$aM§X n¥ÏdrÀ`m {XeoZo AmH${f©V hmoVo. g\$aM§X gwÜXm 
n¥Ïdrbm ñdV:H$S>o AmH${f©V H$aVo H$m` ? Oa Ago Agob Va Amåhmbm n¥Ïdr g\$aM§XmÀ`m {XeoZo 
J{V_mZ Pmbobr H$m {XgV Zmhr ? H$maU H$m` Agmdo?

J{V{df`H$ {Vgè`m {Z`_mZwgma g\$aM§X gwÜXm n¥Ïdrbm ñdV:H$S>o AmH${f©V H$aVo. na§Vw 
J{V{df`H$ Xþgè`m {Z`_mZwgma {Xboë`m H$moUË`mhr OmoamgmR>r ËdaU ho dñVyÀ`m dñVw_mZmÀ`m 
ì`ñV à_mUmV AgVo. g_rH$aU (8.4)] n¥ÏdrÀ`m dñVw_mZmÀ`m VwbZoV g\$aM§XmMo dñVw_mZ 
AJXrM ZJÊ` AgVo. `m H$maUm_wioM n¥Ïdr g\$aM§XmÀ`m {XeoZo JVr_mZ hmoVmZm {XgV Zmhr. 
`mdéZM AmVm Vwåhr {dMma H$é eH$Vm H$s n¥Ïdr M§ÐmÀ`m {XeoZo H$m J[V_mZ hmoV Zmhr.

Amnë`m gy`©_mboVrb gd© J«h gw`m©^modVr {\$aV AgVmV. darb VH$m©Zwgma AmVm Amåhr Ago  
åhUy eH$Vmo H$s gy`© Am{U BVa J«h `m§À`m_Ü`o gwÜXm Agm Omoa ApñVËdmV AgVmo. `m gdm©déZ 
Ý`yQ>ZZo Agm {ZîH$f© H$mT>bm H$s \$º$ n¥ÏdrM M§Ð d g\$aM§Xmbm ñdV:H$S>o AmH${f©V H$aVo 
Ago ZgyZ {dídmVrb gd© dñVy EH$_oH$mbm AmH${f©V H$arV AgVmV. dñVy_Yrb AmH$f©UmÀ`m 
Omoambm JwéËdmH$f©U Omoa Ago åhUVmV.

9.1.1 JwéËdmH$f©UmMm d¡pídH$ {Z`_
{dœmVrb àË`oH$ nXmW© Xþgè`m àË`oH$ nXmWm©bm AmH${f©bm OmVmo. XmoZ nXmWm©_Yrb 

AmH$f©UmMm Omoa Ë`m§À`m dñVw_mZmÀ`m JwUmH$mamÀ`m g_à_mUmV Am{U Ë`m_Yrb A§VamÀ`m 
dJm©À`m ì`ñV à_mUmV ~XbVmo. hm Omoa Ë`m nXmWmªMo H|$Ð OmoS>Umè`m gai aofoÀ`m {XeoZo AgVmo.

Am. 9.2 XmoZ EH$g_mZ dñVw_Yrb JwéËdmH$f©Ur` Omoa Ë`m§À`m H|$Ðm§Zm  

OmoS>Umè`m aofoÀ`m {XeoZo AgVmo.

9.2 AmH¥$VrV XmI{dë`mà_mUo A d B `m dñVy AZwH«$_o M Am{U m dñVy_mZ Agboë`m 
XmoZ dñVy EH$_oH$mnmgyZ  d A§Vamda R>odboë`m AmhoV. XmoÝhr dñVw_Yrb AmH$f©UmMm Omoa F Amho.  
AmVm JwéËdmH$f©UmÀ`m {dídì`mnr {Z`_mZwgma XmoÝhr dñVw_Yrb AmH$f©UmMm Omoa Ë`m§À`m 
dñVy_mZmÀ`m JwUmH$mamÀ`m g_à_mUmV AgVmo, 

åhUOoM 
                   F  =  M x m                                (9.1)
Am{U XmoÝhr nXmWm©_Yrb AmH$f©UmMm Omoa Ë`m§À`m_Yrb A§VamÀ`m dJm©À`m ì`ñVà_mUmV 

AgVmo, åhUOoM
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                   F   ∝         1                                               (9.2)
		                          d2

g_rH$aU 9.1 Am{U g_rH$aU 9.2 déZ AmnUmg {_iVo
                F    ∝         M x m                                        (9.3)
		                                d

2

               qH$dm   F  =  G        M x m                                (9.4)
		                                      d

2

OoWo G hm à_mUmMm pñWam§H$ AgyZ Ë`mbm d¡pídH$ JwéËdmH$f©Ur` pñWam§H$ Ago åhUVmV.
g_rH$aU 9.4 _Ü`o {VaH$g JwUmH$ma H$éZ

F x d2 = GM x m

qH$dm G  = 
     Fd2                               

.... (9.5)
                  Mxm

g_rH$aU 9.5 _Ü`o Omoa, A§Va Am{U dñVw_mZ `m§Mr EH$Ho$ KmVë`mg G Mo S.I. nÜXVrVrb 
EH$H$ Nm2Kg-2 ho AmnUmg {_iVo.

hoÝar H°$doÝS>re (1731-1810) `mZr g§doXZerb VamOyÀ`m ghmæ`mZo "G'  Mr qH$_V 
H$mT>br Ë`mZwgma "G' Mr dV©_mZ qH$_V 6.673x10-11 Nm2Kg-2 BVH$s Amho.

AmnUmg _m{hV AmhoM H$s H$moUË`mhr XmoZ dñVy_Ü`o AmH$f©UmMm Omoa H$m`© H$arV AgVmo. 
Vwåhr Am{U Vw_À`m eoOmar ~gboë`m Amnë`m {_Ìm§_Ü`o Agbobm AmH$f©UmMm Omoa _moOyZ nhm. 
Vwåhmbm `m OmoamMm AZw^d H$m hmoV Zmhr ?

 A{YH$ OmUyZ KoÊ`mgmR>r
hm d¡pídH$ {Z`_ `mgmR>r Amho H$s Vmo gd© dñVw§gmR>r bmJw nS>Vmo. _J Ë`m dñVy N>moQ>çm 
AgVrb qH$dm _moR>çm. VgoM Ë`m AdH$memVrb AgmoV qH$dm n¥Ïdrdarb. 

 ì`ñV- dJ©

"F'  ho "d'  À`m dJm©À`m ì`ñV à_mUmV Amho ̀ mMm AW© Agm Amho H$s CXmhaUmW© Oa d À`m 
Ad`dmnojm _moR>o [_iVmV Voìhm F Mr qH$_V 1/36 nQ>rZo H$_r hmoB©b.

CXmhaU 9.1

n¥ÏdrMo dñVw_mZ 6 x 1024 Kg BVHo$ Amho Am{U M§ÐmMo dñVw_mZ 7.4x1022 Kg Amho Oa  
n¥Ïdr d M§Ð `m_Yrb A§Va 3.84 x105 Km Agob Va n¥ÏdrZo M§Ðmda à`wº$ Ho$bobm Omoa {H$Vr 
Agob ? 
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     G = 6.7 x 10-11 Nm2 Kg-2

CH$b : n¥ÏdrMo dñVw_mZ M = 6 x 1024 Kg

         M§ÐmMo dñVw_mZ  m = 7.4 x 1022 Kg

         n¥Ïdr Am{U M§Ðm_Yrb A§Va d = 3.84 x 105 Km

	                                     =  3.84 x 105 x 1000 m

                                           3.84 x 108 m

                                     G =   6.7 x 10-11 Nm2. Kg-2

g_rH$aU (9.4) déZ n¥ÏdrZo M§Ðmda à`wŠV Ho$bobm Omoa Imbrb à_mUo Amho

F  =  G   M x m
d2

   =   6.7 x 10 -11 Nm2Kg-2 x 6 x 10 24 Kg x 7.4 x 1022 Kg 
(3.84 x 108 m)2

   =  2.02 x 1020 N

AemàH$mao n¥ÏdrZo M§Ðmda à`wŠV Ho$bobm Omoa Agob 2.02 x 1020 N

àíZ :
1. JwéËdmH$f©UmMm d¡pídH$ {Z`_ {bhm.

2. n¥Ïdr Am{U n¥ÏdrÀ`m n¥ð>^mJmda R>odbobr dñVy ̀ m_Yrb JwéËdmH$f©UmMm Omoa emoYÊ`mgmR>r 
gyÌ {bhm.

9.1.2  JwéËdmH$f©UmÀ`m d¡pídH$ {Z`_mMo _hËd

JwéËdmH$f©UmMm d¡pídH$ {Z`_ EH$_oH$mer Ag§~[YV Agboë`m AZoH$ Jmoï>tMo `eñdrnUo 
ñnï>rH$aU XoVmo.

i)  Amåhmbm n¥Ïdrer ~m§YyZ R>odUmam Omoa
ii)  M§ÐmMo n¥Ïdr^modVr AgUmao ^«_U
iii) J«h§mMo gy`m©^modVr AgUmao ^«_U
iv) gy`© d M§Ð `m§À`m_wio hmoUmar ^aVr AmohmoQ>r

9.2 _wŠV nVZ
_wŠV nVZmMm AW© OmUyZ KoÊ`mgmR>r Imbrb CnH«$_ H$é
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CnH«$_ 9.2
OO EH$ XJS> ¿`m.

OO Ë`mbm daÀ`m {XeoZo \o$H$m.

OO Vmo EH$m R>am{dH$ C§Mrn`©V OmB©b Am{U nwÝhm Imbr `oB©b.

AmnUmg _m{hV Amho H$s n¥Ïdr dñVyZm ñdV:H$S>o AmH${f©V H$aVo. n¥ÏdrÀ`m JwéËdmH$f©U 
Omoam_wio ho KS>V AgVo. O|ìhm dñVy \$ŠV `m JwéËdmH$f©U Omoam_wio Imbr `oVo V|ìhm AmnU Ë`mbm 
dñVyMo _wŠV nVZ Ago åhUVmo. Imbr nS>Umè`m dñVwÀ`m doJm_Ü`o ~Xb hmoVmo H$m ? Imbr nS>VmZm 
dñVyÀ`m JVrÀ`m {Xeo_Ü ò H$moUË`mhr àH$maMm ~Xb hmoV Zmhr. nU n¥ÏdrÀ`m AmH$f©Um_wio doJm_Ü ò 
~Xb hmoVmo. doJm_Ü`o hmoUmè`m H$moUË`mhr ~Xbm_wio ËdaU {Z_m©U hmoVo. O|ìhm H$moUVrhr dñVy 
n¥ÏdrÀ`m {XeoZo Imbr `oVo . V|ìhm VoWo ËdaU H$m`© H$arV AgVo. ho ËdaU n¥ÏdrÀ`m JwéËdmH$f©U 
Omoam_wio {Z_m©U hmoVo. åhUyZ `m ËdaUmbm n¥ÏdrÀ`m JwéËdmH$f©U Omoam_wio {Z_m©U Pmbobo ËdaU 
qH$dm JwéËdmH$f©Ur` ËdaU Ago åhUVmV. Vo "g' `m AjamZo Xe©{dVmV. Oo ËdaUmMo EH$H$ Amho 
VoM "g' Mo gwÜXm EH$H$ Amho. åhUO|M ms-2

AmnUmg _m{hV Amho H$s J{V{df`H$ Xþgè`m {Z`_mZwgma Omoa hm dñVy_mZ Am{U ËdaU 
`m§À`m JwUmH$mam BVH$m AgVmo. CnH«$_ 9.2 _Ü`o KoVboë`m XJS>mMo dñVw_mZ m Amho Ago _mZy 
AmnUmg kmV Amho H$s Imbr nS>Umè`m dñVw_Ü`o {Z_m©U hmoUmao ËdaU ho JwéËdmH$f©Ur` Omoam_wio 
AgVo. Am{U Vo g `m AjamZo Xe©{dbo OmVo. åhUyZ JwéËdmH$f©Ur` Omoa "F' hm dñVw_mZ Am{U 
JwéËdmH$f©Ur` ËdaUmÀ`m JwUmH$mam BVH$m Amho.

åhUOoM      F= m.g.......(9.6)
g_rH$aU (9.4) Am{U (9.6)déZ

mg =  G  M x m
                d2

qH$dm g  = G M        ........ (9.7)
                  d2

OoWo M ho n¥ÏdrMo dñVw_mZ Am{U 'd'  n¥Ïdr Am{U dñVy_Yrb A§Va Amho.
g_Om EImXr dñVy n¥ÏdrÀ`m n¥ð>^mJmda qH$dm n¥ï>^mJmnmgyZ Odi Amho. g_rH$aU (9.7) 

_Ü ò A§Va 'd' ho n¥ÏdrMr {ÌÁ`m 'R' bm g_mZ hmoB©b. åhUyZ n¥ÏdrÀ`m n¥ð>̂ mJmda qH$dm n¥ð>̂ mJmnmgyZ 
Odi AgUmè`m dñVygmR>r.

 mg =  G  M x m     .................. (9.8)
                 R2
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g =    G 

 M    ..................... (9.9)
                R2

n¥Ïdr nyU© Jmob Zgë`mZo Og Ogo AmnU Yw«dmnmgyZ {dfwdd¥ÎmmH$S>o OmD$ VgVgo n¥ÏdrMr {ÌÁ`m 
dmT>V OmVo. Ë`m_wio 'g' Mr qH$_V {dfwdd¥Îmmdarb qH$_Vrnojm Yw«dmda OmñV hmoVo. AZoH$ doim 
qH$_V H$mT>VmZm AmnU g Mr qH$_V Odi nmg pñWa _mZy eH$Vmo. nU n¥ÏdrnmgyZ Xÿa A§Vamda 
AgUmè`m dñVygmR>r n¥ÏdrMm JwéËdmH$f©Ur` Omoa g_r (9.7) Zo {_i{dVm `oVmo.

9.2.1 "g' Mr qH$_V H$mT>Uo

JwéËdmH$f©Ur` ËdaU g Mr qH$_V H$mT>Ê`mgmR>r g_rH$aU (9.9) _Ü`o G.M Am{U "R' 
À`m qH$_Vr Kmbmì`m bmJVrb. Ogo d¡pídH$ JwéËdmH$f©Ur` pñWam§H$ G=6.7x10-11 N m2 
Kg-2  n¥ÏdrMo dñVw_mZ 

M = 6 x 1024 Kg Am{U n¥ÏdrMr {ÌÁ`m R = 6.4 x 106m

g  =  G   M 
            R2

  =    6.7 x 10-11 Nm2 Kg-2 x 6x 1024 Kg
(6.4 x 106 m)2

= 9.8 ms-2

AemàH$mao n¥ÏdrÀ`m JwéËdmH$f©Um_wio hmoUmao ËdaU g = 9.8 m s-2 BVHo$ hmoVo.

9.2.2  n¥ÏdrÀ`m JwéËdmH$f©Ur` OmoamÀ`m à^mdmImbr dñVyMr JVr

gd© dñVy nmoH$i AWdm ^ard, _moR>çm AWdm bhmZ H$moUË`mhr C§MrdéZ nS>VmZm Ë`m§Mm Xa 
g_mZ AgVmo H$m` ? ho OmUÊ`mgmR>r Mbm AmnU EH$ CnH«$_ H$é.

CnH«$_ 9.3
	 EH$ nona erQ> Am{U EH$ XJS> ¿`m. EH$m B_maVrÀ`m n{hë`m _Oë`mdéZ Ë`m§Zm EH$mMdoir 

gmoS>m. XmoÝhr EH$mM doir O{_Zrda nmohmoMVmV H$m` ? `mMo {ZarjU H$am. Amåhmbm Ago {XgyZ 
`oB©b H$s nonaerQ> XJS>mnojm Oam C{eam O[_Zrda nS>ob Ago hdoÀ`m à{VamoYm_wio KS>Vo. Imbr 
nS>Umè`m àË`oH$ J{V_mZ dñVwda Kf©Um_wio hdoMm à{VamoY H$m`© H$aVmo. `oWo XJS>mda hmoUmè`m 
à{VamoYmnojm H$mJXmda hmoUmam à{VamoY A{YH$ AgVmo. hmM à`moJ Oa AmnU hdm H$mTy>Z KoVboë`m 
EH$m ~aUrV KS>dyZ AmUbm Va XmoÝhr dñVy  EH$mM XamZo Imbr nS>boë`m {XgVrb.
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AmnUmg _m{hV Amho H$s déZ Imbr _wŠVnUo nS>Umè`m àË`oH$ dñVyda ËdaU H$m`© H$arV 
AgVo. g_rH$aU (9.9) déZ Ago g_OVo H$s dñVyda H$m`© H$aUmao ho ËdaU dñVw_mZmda Adb§~yZ 
ZgVo. `mMm§M AW© Agm H$s gd© dñVy nmoH$i qH$dm ^ard, _moR>r AWdm bhmZ EH$mM XamZo Imbr 
nS>ë`m nm{hOoV. EH$m Jmoï>rÀ`m AmYmao ho ñnï> H$aÊ`mgmR>r J°{b{bAmoZo BQ>br_Yrb PwH$boë`m 
{ngm Q>m°da déZ {d{dY dñVwZm Imbr Q>mH$bo hmoVo.

	 n¥ÏdrÀ`m Odi "g' Mr qH$_V pñWa Agë`mZo EH$g_mZ ËdaUr` JVrÀ`m gd© g_rH$aUmV 
ËdaU 'a' À`m {R>H$mUr g Mr qH$_V J«mø _mZbr OmVo. hr g_rH$aUo nwT>rb à_mUo AmhoV.

g_rH$aUo

	 V =  a+at  ................... (9.10)

	 S = ut +  1
2    at 2 ............. (9.11)

    V 2 = u2 + 2as  ........ (9.12)

`oWo ‘u’ = àmW{_H$ doJ ‘v’= A§{V_ doJ ho ‘s’ BVŠ`m ‘t’ H$mimV AmH«${_bobo A§Va.

`m g_rH$aUm_Ü ò dmnaVmZm ËdaU Oa doJmÀ`m {XeoZo KS>V Agob Va 'a' Mr qH$_V YZ _mZbr 
OmVo Am{U ËdaU Oa doJmÀ`m {déÜX Agob Va ‘a’ Mr qH$_V F$U KoVbr OmVo.

CXmhaU 9.2 EH$ H$ma C§M diUmdéZ nS>Vo Am{U 0.5 goH§$Xm_Ü ò O[_Zrda AmnQ>Vo CXmhaU 
gmoS>{dUo gmono hmoÊ`mgmR>r g=10 ms-2 ¿`m.

i) O[_Zrda AmnQ>VmZm H$maMr Mmb {H$Vr Agob ?
ii) 0.5 goH§$Xm_Ü`o {VMr gamgar Mmb {H$Vr Agob ?
iii) O[_ZrnmgyZ Vo diU {H$Vr C§Mrda Amho?

CH$b  : {Xbobo KQ>H$ t=1/2 s H$mb goH§$X
àmW{_H$ doJ u = 0 ms-1

JwéËdmH$f©Ur` ËdaU g=10 ms-2

H$maMo ËdaU g= +10 ms-2 (AYmo_wIr)
i) Mmb  V=at
          V=10 ms-2 x 0.5 s
             = 5 ms-1

ii) gamgar Mmb =  u + v
2

                = 
(0 ms-1 + 5 ms-1 )
           2

	              = 2.5 ms-1
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iii) AmH«${_bobo A§Va s = 1/2a t 2

                                 = 1/2 x 10 ms-2 x (0.5 s)2

                                 = 1/2 x 10 ms-2 x 0.25 s2

                                 = 1.25m
AemàH$mao

1) H$maMr O{_Zrda AmnQ>VmZmMr Mmb = 5ms-1

2) 0.5s goH§$Xm_Ü`o {VMr gamgar Mmb = 2.5 ms-1

3) O[_ZrnmgyZ diUmn`ªVMr C§Mr = 1.25 m.

CXmhaU 9.3  EH$ dñVw CÜd© {XeoZo da \o$H$br OmVo Am{U Vr 10 BVŠ`m C§Mrda nmohmoMVo 
Va i) dñVy {H$Vr doJmZo da \o$H$bobr Amho. ii) CÀMÎm_ q~Xÿn`ªV dñVy nmohmoMÊ`mgmR>r dñVyZo 
KoVbobm H$mb H$mT>m.

CH$b :	 AmH«${_bobo A§Va s=10m
        	 A§{V_ doJ V=0m s-1

        	 JwéËdmH$f©Um_wio KS>Umao ËdaU g = 9.8 m s-2

        	 dñVyMo ËdaU  a = -9.8m s-2(darb {XeoZo)

i)  	 v2 =  u2+2a s
    0  =  u2+2x (-9.8 ms-2) x 10m
    -u2 = -2 x 9.8 x 10 m2 s-2

     u =  √196 m s-2

      u = 14m s-1

ii)	 v=u+a t
    0=14m s-1-9.8ms-2 x t
     t=1.43 s
AemàH$mao   1) àmW{_H$ doJ  u=14m s-1 Am{U 

		     2) bmJbobm H$mb t=1.43 s  g|H$X
àíZ : 

1) _wŠV nVZ åhUOo H$m` ?

2) JwéËdmH$f©Um_wio ËdaU åhUOo H$m` ?

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



45

JwéËdmH$f©U {dkmZ

9.3 dñVw_mZ (Mass)
_mJrb àH$aUmV AmnU {eH$bmo AmhmoV H$s EImÚm dñVwMo dñVw_mZ ho Ë`mÀ`m OS>ËdmMo 

_mnZ Amho. AmnU ho hr {eH$bmo AmhmoV H$s EImÚm dñVwMo dñVw_mZ {OVHo$ A{YH$ AgVo 
{VVHo$M OmñV Ë`mMo OS>Ëd AgVo. H$moUË`mhr dñVwMo dñVw_mZ gmaIoM amhVo _J Vr n¥Ïdrda 
Agob qH$dm M§Ðmda qH$dm Am§V[aj (AdH$mem_Ü`o). Aem àH$mao H$moUË`mhr dñVwMo dñV_wmZ 
{R>H$mUmZwgma ~XbV Zmhr. Vo gd© {R>H$mUr pñWa amhVo.

9.4 dOZ (Weight)
AmnUmg _m{hV Amho H$s n¥Ïdr àË`oH$ dñVwbm EH$m EH$m {d{eï>> ~bmZo AmH${f©V H$aVo 

Am{U ho ~b  dñVyÀ`m dñVw_mZmda Am{U JwéËdmH$f©Ur` ËdaUmda Adb§~wZ AgVo. EImÚm 
dñVyMo dOZ åhUOo Ë`mdarb Ago ~b H$s Á`mZo Vr dñVy n¥ÏdrH$S>o AmH${f©br OmVo. AmnUmg 
_m{hV Amho H$s.

	 F = m x a.... (9.13)

åhUOoM F = m x g ...... (9.14)

	 dOZ åhUOoM EImÚm dñVwdarb n¥ÏdrMm Agm Omoa H$s Á`m_wio Vr dñVw n¥ÏdrH$S>o 
AmH${f©br OmVo. Vo w `m g§koZo Xe{dbo OmVo. g_rH$aU (9.14) _Ü`o hr qH$_V _m§Sy>Z 
AmnUmg {_iVo. 

	 W = m x g ...... (9.15)

EImÚm dñVwMo dOZ åhUOoM Ë`m dñVydarb n¥ÏdrÀ`m {XeoZo AgUmao ~b Ago Agë`mZo 
(S.I.) nÜXVrVrb Ë`mMo EH$H$ ~bmà_mUoM Ý`yQ>Z (N) ho hmo`. dOZ ho EH$ ~b Imbrb 
{XeoZo b§~énmV AgVo. Ë`m_wio Ë`mbm {Xem Am{U _mZ XmoÝhr AmhoV. 

AmnU Ago {eH$bmo AmhmoV H$s {Xboë`m {R>H$mUr Vo pñWa AgVo. åhUyZ {Xboë`m 
{R>H$mUmgmR>r EImÚm dñVyMo dOZ ho dñVy_mZmÀ`m (m) g_ à_mUmV AgVo. åhUOoM W x m 
`mM H$maUm_wio EImÚm {R>H$mUr AmnU dñVwMo dOZ _moOÊ`mgmR>r Ë`mMo dñVw_mZ dmné eH$Vmo. 
dñVwMo dñVw_mZ gd© {R>H$mUr gmaIoM AgVo. _J Vo n¥Ïdrda qH$dm H$moUË`mhr BVa J«hmda gwÜXm 
Agob . `m CbQ> dñVwMo dOZ _mÌ Ë`mÀ`m {R>H$mUmda Adb§~yZ AgVo. 

9.4.1 EImÚm dñVyMo M§Ðmdarb dOZ

AmnU {eH$bmo AmhmoV H$s n¥Ïdrda EImÚm dñVyMo dOZ åhUOo Ë`m dñVybm n¥ÏdrH$S>o 
AmH${f©V H$aÊ`mgmR>r bmdbobo ~b hmo`. AemM àH$mao M§Ðmda gwÜXm EImÚm dñVyMo dOZ 
åhUOo Amnë`mH$S>o AmH${f©V H$aÊ`mgmR>r M§ÐmZo Ë`mda bmdbobo ~b hmo`. M§ÐmMo dñVw_mZ 
n¥ÏdrÀ`m VwbZoV H$_r Amho. Ë`m_wio M§Ð dñVyda H$_r ~b à`wŠV H$aVmo.
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Ago g_Om H$s EImÚm dñVyMo dñVw_mZ m Amho. Ë`mMo M§Ðmdarb dOZ Wm _mZm. M§ÐmMo 
dñVw_mZ Mm Am{U Ë`mMr {ÌÁ`m Rm _mZm.

	 JwéËdmH$f©UmMm d¡pídH$ {Z`_ dmnéZ EImÚm dñVwMo M§Ðmdarb dOZ hmoB©b.

	 Wm =  G    
Mm x m

R2
m

       (9.16)                       

Ago g_Om H$s Ë`mM dñVwMo n¥Ïdrdarb dOZ We Amho. n¥ÏdrMo dñVw_mZ M Am{U 
{ÌÁ`m R Amho.

VŠVm H«$. 9.1

IJmobr` dñVw   dñVw_mZ (Kg)  {ÌÁ`m (m)
 n¥Ïdr 5.98 x 1024  6.37 x 106

M§Ð 7.36 x 1022  1.74 x 106

g_rH$aU (9.9) Am{U (9.15) déZ AmnUmg _m{hV Amho

        We = G    
M x m

R2       ...........          (9.17)

VŠVm H«$. 9.1 _Yrb qH$_Vr g_rH$aU (9.16) d (9.17) _Ü`o KmbyZ AmnUmg {_iob

          Wm =  G    7.36  x 1022 Kg  x  m
(1.74 x 106m)2

          Wm  =  2.431 x 1010 G x m           (9.18a)

Am{U   We  =  1.474 x 1011 G x m              (9.18b)

g_r (9.18a) bm g_r (9.18b) Zo ^mJë`mg AmnUmg {_iVo

                 
Wm
We

 =  
2.431  x  1010

1.474  x  1011                

        Or      
Wm
We

 =   0.165 ≈  
1
6   ............ (9.19)

             
dñVwMo M§Ðmdarb dOZ
dñVwMo n¥Ïdrdarb dOZ

 =  
1
6  

dñVyMo M§Ðmdarb dOZ = (1/6) x Ë`mMo n¥Ïdrdarb dOZ
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CXmhaU 9.4 : EH$m dñVyMo dñVw_mZ 10 Kg Amho. Va Ë`mMo n¥Ïdrdarb dOZ {H$Vr ?

CH$b : dñVw_mZ m=10Kg
        JwéËdmH$f©Ur` ËdaU g=9.8 ms-2

           W=m x g
           W=10 Kg x 9.8ms-2 = 98 N
		  AemàH$mao dñVwMo dñVw_mZ 98 N BVHo$ Amho

CXmhaU 9.5 : EH$m dñVwMo n¥ÏdrÀ`m n¥ð>^mJmdarb dOZ 10 N Amho. Va Ë`mMo M§ÐmÀ`m 
n¥ð>^mJmdarb dOZ {H$Vr Agob ? 

CH$b : AmnUmg _m{hV Amho H$s M§Ðmda dñVwMo dOZ = 
1
6  x  n¥Ïdrdarb Ë`mMo dOZ

åhUyZ Wm
  
=

   We   =  10  N
	              6            6

	       =  1.67 N
AemàH$mao dñVwMo M§Ðmdarb dOZ Agob 

        = 1.67 N
àý :

1. 	 EImÚm dñVwMo dñVw_mZ Am{U dOZ `m_Ü`o \$aH$ H$m` ? 
2. 	 EImÚm dñVwMo M§Ðmdarb dOZ ho n¥Ïdrdarb dOZmÀ`m 1/6 BVHo$ H$m AgVo? 

9.5  CËßbm{dVm Am{U Xm~ (Thurst and Pressure)

H$Yr Vwåhr {dMma Ho$bm AmhmV H$s C§Q> dmid§Q>mV gwÜXm 

AmH¥$Vr 9.3 VŠË`mda S>m°BªJ {nZ bmdÊ`mgmR>r 
A§JR>çmZo {nZ da \$bH$mÀ`m n¥ï>^mJmda b§~én 

Xm~ Úmdm bmJVmo. 

ghO niy eH$Vmo. H$m? EH$ hOma Q>Z nojm OmñV dOZ AgyZ 
gwÜXm bîH$amVrb aUJmS>m MoZ da H$gm {Q>H$Vmo H$moUË`mhr ~gMo 
AWdm Q´>H$Mo Q>m`a OmñV {dñVrU© H$m AgVmV H$mnÊ`mgmR>r 
dmnaÊ`mV `oUmè`m AdOmam§Mr Yma VoO H$m AgVo ?

`m gd© àým§Mr CÎmao {_i{dÊ`mgmR>r VgoM ̀ m_Ü ò g_m{dï> 
KQ>Zm§Zm OmUyZ KoÊ`mgmR>r AZoH$ dñVwda EH$m {d{eï>> {XeoZo 
{Xbobr CËßbm{dVm (Thurst) Am{U EH$H$ joÌ\$imda  {Xbobm 
Xm~ `m amer{df`r OmUyZ KoUo ghmæ`H$ R>é eHo$b

Mbm Va AmnU CËßbm{dVm Am{U Xm~ ̀ m§Mm AW© Imbrb 
pñWVrdéZ g_OmdyZ KoD$.
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pñWVr 1.

{MÌ H«$. 9.3 _Ü`o Xe©{dë`mà_mUo EH$m gyMZm \$bH$mda Vwåhr EH$ VŠVm {MH$Q>dÊ`mMm 
à`ËZ H$arV AmhmV. ho H$m`© H$aÊ`mgmR>r Vwåhmbm S´>m°BªJ {nZbm A§JR>çmZo Xm~mdo bmJob. `oWo 
Vwåhr {nZÀ`m S>moŠ`mda Xm~ XoVm. `oWo Xm~ hm n¥ð>^mJmbm b§~ AgVmo. hm Omoa (~b) {nZÀ`m 
gyú_ Q>moH$mda H$m`© H$aVmo. 

pñWVr 2

Oa AmnU _moH$ù`m dmiyda C^o am[hbmV Va Vw_Mo nm` dmiyV éVVmV. AmVm Vwåhr dmiyda 
AmS>do nS>m. Vwåhmbm Ago {XgyZ `oB©b Vwåhr dmiyV A{YH$ éVUma Zmhr XmoÝhr àH$mamV dmiyda 
nS>bobm Xm~ Vw_À`m earamMo dOZ Amho. 

Vwåhr {eH$bm AmhmV H$s dOZ ho O{_Zrda b§~énmV H$m`© H$arV Agbobo ~b Amho. `oWo 
~b dmiyÀ`m n¥ð>^mJmda b§~énmV Amho. n¥ð>^mJmda b§~énmV à`wŠV  hmoUmè`m ~bmg CËßbm{dVm 
(Thrust) Ago åhUVmV.

Ooìhm AmnU _moH$ù`m dmiyda C^o amhVmo V|ìhm dmiyÀ`m n¥ï>^mJmda nS>Umao Amnbo dOZ ho 
nm`m§À`m joÌ\$im BVHo$ AgVo. Ooìhm Vwåhr dmiyda AmS>do nS>Vm V|ìhm _moH$ù`m dmiyda nS>Umao 
Vw_Mo dOZ ho Vw_À`m earamÀ`m joÌ\$imBVHo$ AgVo. Oo Vw_À`m nm`mÀ`m joÌ\$im nojm _moR>o 
AgVo. AemàH$mao g_mZ XamÀ`m Xm~mMm n[aUm_ doJdoJù`m joÌ\$imda doJdoJim AgVmo. darb 
KQ>Zm_Ü`o ~b gmaIoM Amho. nU Ë`mMm n[aUm_ _mÌ {^Þ {^Þ AmhoV. Aem àH$mao CËßbm{dVoMm 
n[aUm_ joÌ\$imda Adb§~wZ AgVmo Á`mÀ`mda Vmo nS>bm Amho. 

dmiyda CËßbm{dVoMm n[aUm_ AmS>do nS>ë`mda AgUmè`m pñWVr nojm C ô Agboë`m pñWVr_Yo 
A{YH$ AgVmo. Aem àH$mao EH$H$ joÌ\$imda nS>Umar CËßbm{dVm åhUOoM Xm~ hmo`.

Xm~  =     CËßbm{dVm>                (9.20)
	             joÌ\$i
darb g_rH$aU (9.20) _Ü ò S.I. nÜXVrVrb CËßbm{dVoMo Am{U joÌ\$imMo EH$H$ KmVë`mg 

AmnUmg Xm~mMo S.I. EH$H$ {_iVo. ho EH$H$ N/m2 qH$dm Nm-2 Amho. Xm~mMo S.I. nÜXVrVrb 
EH$H$ nmñH$b ho AgyZ Vo nmñH$b ̀ m emókmÀ`m ñ_aUmW© dmnabo OmVo. Vo (Pa) g§koZo Xe©{dbo OmVo.

doJdoJù`m joÌ\$imda CËßbm{dVoMm hmoUmam n[aUm_ OmUÊ`mgmR>r AmnU H$m§hr g§»`mË_H$ 
CXmhaUmMm {dMma H$é `m.
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CXmhaU 9.6  EH$m Q>o~bmÀ`m n¥ï>^mJmda EH$ bmH$S>r R>moH$im R>odbobm Amho. Ë`mMo dñVw_mZ 
5Kg. AgyZ Ë`mMr n[a_mUo 40 cm x 20 cm x 10 cm Aer AmhoV. Va bmH$S>r R>moH$ù`mZo 
AmS>ì`m pñWVrV Q>o~bmÀ`m n¥ð>^mJmda à`wŠV Ho$bobo ~b H$mT>m O|ìhm (a) 20cm x 10cm 
`m ~mOy$ Q>o~bmÀ`m n¥ï>^mJmda AgVmZm (b) 40 cm x 20 cm `m ~mOy n¥ð>^mJmda AgVmZm.

Am.9.4

CH$b : bmH$S>r R>moH$ù`mMo dñVw_mZ = 5 Kg
	 n[a_mUo = 40cm x 20cm x 10cm
	 `oWo Q>o~bmÀ`m n¥ï>^mJmda bmH$S>r R>moH$ù`mÀ`m dñVw_mZmZo à`wŠV Ho$bobr CËß>bm{dVm Amho.

F    =  m  x  g
    =  5Kg  x  9.8 ms-2

    =  49 N
~mOy§Mo joÌ\$i = bm§~r x é§Xr
		      = 20 cm x 10 cm
              = 200 cm2 = 0.02 m2

g_rH$aU (9.20) déZ

Xm~  =
   49 N

         0.02 m2

      =   2450 Nm-2

Ooìhm R>moH$ù`mMr 40cm x 20cm hr ~mOy Q>o~bmda R>odbr OmVo Ë`mdoir à`wŠV Pmbobr 
CËßbm{dVm.
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joÌ\$i 	 = bm§~r  x é§Xr
        	 = 40 cm x 20 cm
        	 = 800 cm2 = 0.08m2 

g_rH$aU (9.20) déZ

Xm~  =  49N
0.08 m2

   

     =   612.5 Nm-2

20 cm x 10cm `m ~mOwZr à`wŠV Ho$bobo ~b 2450 Nm-2  Am{U  
40 cm x 20cm `m ~mOwZr à`ŠV Ho$bobo ~b 612.5 Nm-2 Amho
AemàH$mao bhmZ joÌ\$i _moR>çm joÌ\$imda A{YH$ Xm~ {Z_m©U H$é eH$Vo Am{U _moR>o 

joÌ\$i bhmZ joÌ\$imda H$_r Xm~ {Z_m©U H$aVo. `mM H$maUm_wio  ZI§mZm AUwHw$MrXma Q>moH$ 
AgVo. MmHy$bm  VrúU Yma AgVo Am{U B_maVrMm nm`m é§X AgVmo.

9.5.1 Ðd nXmWm©_Yrb Xm~ 

gd© Ðd Am{U dm`y ho àdm{hV nXmW© AgVmV. Ogo KZ nXmW© Amnë`m dOZm_wio n¥ð>^mJmda 
~b à`wŠV H$aVmV Ë`mMà_mUo àdmhr nXmWmªZm gwÜXm dOZ AgyZ àdmhr nXmW© gwÜXm Á`m dñVyV 
gmR>{dbobo AgVmV Ë`mÀ`m Vimda d {^Vtda ~b à`wŠV H$aVmV. _`m©{XV dOZmÀ`m àdmhr 
nXmWm©Zo {Z_m©U Ho$bobm Xm~ gd© {Xem§Zm gma»`mM à_mUmV ngaV AgVmo.

9.5.2 Va§JÊ`mMr eŠVr :

Vwåhr H$Yr VbmdmV nmohbm AmhmV Am{U ñdV:bm hbHo$ Pmë`mgmaIo AZw^dbm AmhmV? 
H$Yr AmnU {d{harVyZ nmUr ~mhoa H$mT>bm AmhmV Am{U nmÊ`mZo ^abobr ~mXbr nmÊ`mÀ`m 
n¥ð>^mJmÀ`mda AmoT>VmZm OS> Pmë`mMo AZw^dbm AmhmV ? H$Yr AmnU {dMma Ho$bmV H$s 
bmoI§S> d nmobmXmZo ~Zbobo OhmO nmÊ`mV H$m ~wS>V  Zmhr. ̀ m àým§Mr CÎmao AmnUmg Va§JÊ`mÀ`m 
eŠVrMm {dMma Ho$ë`mg {_iy eH$VmV. Mbm AmnU EH$m CnH«$_mÀ`m ghmæ`mZo Va§JÊ`mMr 
eŠVr g_mOmdyZ KoD$.

CnH«$_ 9.4
OO EH$ ßb°pñQ>H$Mr Imbr ~mQ>br ¿`m. {VMo Vm|S> ~wMmZo hdm ~§X H$am. nmÊ`mZo ̂ aboë`m EH$m 

~mXbrV R>odm. Vwåhr ~mQ>br Va§JV Agbobr nmhmb.

OO nmÊ`m_Ü ò ~mQ>brbm T>H$bm. Vwåhrdarb {XeoZo YŠH$m AZ^dy eH$mb. Ë`m nojmhr AmV {Vbm 
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T>H$bÊ`mMm à`ËZ H$am. Vwåhr A{YH$m{YH$ AmV T>H$bUo Vwåhmbm H$R>rU dmQ>ob. `mdéZ 
Vwåhmg g_OVo H$s nmUr ~mQ>brda CÜd©_wIr ~b à`wŠV H$aVo. Og Ogo Vwåhr ~mQ>brbm 
nyU© ~wS>{dÊ`mgmR>r T>H$bÊ`mMm à`ËZ H$amb Vgo ho à`wŠV ~b dmT>V Agë`mMo OmUdob.

OO AmVm ~mQ>brbm nmÊ`mV Imobda ZoD$Z gmoSy>Z Q>mH$m. ~mQ>br A{YH$ OmoamZo nQ>H$Z ~mhoa 
n¥ï>^mJmda `oB©b.

OO `m ~mQ>brda n¥ÏdrMm JwéËdmH$f©Ur` Omoa (~b) H$m`©aV Amho ? Oa Ago Agob Va ~mQ>br 
nmÊ`mV Imobda gmoS>ë`mZo ~wSy>Z H$m amhV Zmhr. AmnU ~mQ>brbm nmÊ`mV H$go ~wS>dy eHy$ ?

n¥ÏdrMm JwéËdmH$f©U Omoa ~mQ>brda Imbrb {XeoZo H$m ©̀ H$aVmo. Ë`m_wio ~mQ>br Imbr AmoT>br 
OmVo. nU nmUr ~mQ>brda daÀ`m {XeoZo Omoa à ẁŠV H$aVo. Aem àH$mao ~mQ>br daÀ`m {XeoZo T>H$bbr 
OmVo. AmnU {eH$bmo AmhmoV H$s dñVyMo dOZ ho n¥ÏdrÀ`m JwéËdmH$f©Um_wio {Z_m©U hmoUmè`m 
OmoamBVHo$ Amho. O|ìhm ~mQ>br nmÊ`mV ~wS>{dbr OmVo V|ìhm nmÊ`mZo ~mQ>brda à ẁŠV Ho$bobm CÜd©_wIr 
Omoa hm ~mQ>brÀ`m dOZmnojm OmñV AgVmo. Ë`m_wio ~mQ>br gmoS>ë`m ~amo~a nQ>H$Z da `oVo.

~mQ>br nyU©nUo ~wS>br Omdr ̀ mgmR>r nmÊ`mZo ~mQ>brda bmdbobm CÜd©_wIr Omoa g§Vw[bV Ho$bm 
Jobm nm{hOo. ho AmnU ~mô`AYmo_wIr Omoa bmdyZ H$é eH$Vmo. hm Omoa H$_rVH$_r CÜd©_wIr Omoa 
Am{U ~mQ>brMo dOZ `m§À`mVrb \$aH$m BVH$m Agbm nm{hOo.

nmÊ`mZo ~mQ>brda à ẁŠV Ho$boë`m CÜd©_wIr Omoambm CÜd©àUmoX Ago åhUVmV. O|ìhm dñVw ÐdmV 
~wS>{dë`m OmVmV V|ìhm Odinmg gd© dñVwda Ago àUmoX H$m`© H$[aV AgVo `m àUmoX OmoamMm Xa 
ÐdmÀ`m KZVoda Adb§~yZ AgVmo.

9.5.3 nmÊ`mÀ`m n¥ï>^mJmda R>odë`mg dñVw V§aJVo qH$dm ~wS>Vo Ago H$m ? 
`m àýmMo CÎma {_iÊ`mgmR>r Imbrb CnH«$_ H$é.	    

CnH«$_ 9.5

OO EH$ nmÊ`mZo ^abobo M§MynmÌ ¿`m.				        

Am. H«$m. 9.5 bmoI§S>r {Iim nmÊ`mV 
~wS>Vmo Va a~ar ~wM nmÊ`mÀ`m  

n¥ð>^mJmda Va§JVo.

OO EH$ bmoI§S>r {Iim KoD$Z nmÊ`mÀ`m n¥ð>^mJmda R>odm.

OO H$m` KS>Vo ? {ZarjU H$am.

{Iim ~wS>Vmo. {Iù`mdarb n¥ÏdrÀ`m JwéËdmH$f©Um_wio {Z_m©U 
Pmbobm Omoa Ë`mbm Imbrb {XeoZo IoMVmo. VgoM {Iù`mda nmÊ`mMm 
CÜd©àUmoX {Z_m©U hmoVmo. Omo Ë`mbm daÀ`m {XeoZo T>H$bVmo. nU {Ii`mda 
{Z_m©U Pmbobm AYmo_wIr Omoa nmÊ`mZo à`wŠV Ho$boë`m CÜd©àUmoXmnojm 
OmñV Agë`mZo {Iim ~wS>Vmo. (AmH¥$Vr 9.5) 
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CnH«$_ 9.6

OO nmÊ`mZo ^abobo EH$ M§MwnmÌ ¿`m.

OO dOZ g_mZ Agbobm EH$ a~ar VwH$S>m Am{U bmoI§S>r {Iim ¿`m.

OO Ë`mZm nmÊ`mÀ`m n¥ð>^mJmda R>odm.

OO H$m` KS>Vo Ë`mMo {ZarjU H$am.

a~ar ~wM Va§JVo Va {Iim> ~wS>Vmo. ho Ë`mÀ`m KZVo_Yrb \$aH$m_wio KS>Vo. EImÚm _wbÐì`mMr 
KZVm åhUOo Xa EH$H$ joÌ\$imV gm_mdbobo dñVw_mZ hmo`. a~ar ~wMmMr KZVm hr nmÊ`mÀ`m 
KZVonojm H$_r AgVo. `mMmM AW© a~ar ~wMmdarb nmÊ`mMm CÜd©àUmoX hm a~ar ~wMmÀ`m dOZm 
nojm A{YH$ AgVmo. Ë`m_wio Vmo Va§JVmo. (Am. 9.5) 

bmoI§S>r {Iù`mMr KZVm hr nmÊ`mÀ`m KZVonojm A{YH$ AgVo. ̀ mMmM AW© bmoI§S>r {Iù`mda 
nmÊ`mH$Sy>Z à`wŠV hmoUmam CÜd©àUmoX hm bmoI§S>r {Iù`mÀ`m dOZmnojm H$_r Agë`mZo {Iim 
nmÊ`mV ~wS>Vmo. 

Amem àH$mao Ðdmnojm H$_r KZVm AgUmè`m dñVy Ðdmda Va§JVmV d Ðdmnojm OmñV KZVm 
AgUmao nXmW© ÐdmV ~wS>VmV.

àíZ :

1)  XßVamMr {nedr ~marH$ Am{U _O~wV Ym½`mZr ~Zboë`m nÅ>`mZr CMbUo AdKS> H$m 
AgVo ?

2)  Va§JÊ`mMr eŠVr åhUOo H$m` ?

3)  nmÊ`mÀ`m n¥ð>^mJmda R>odbobr EImXr dñVw ~wS>Vo qH$dm Va§JVo. Ago hmoÊ`mMo H$maU H$m` ?

9.6 Am{H©${_S>rgMm {gÜXm§V. 
CnH«$_ - 9.7

OO EH$ XJS>mMm VwH$S>m KoD$Z Vmo EH$m a~ar XmoarÀ`m Q>moH$mbm qH$dm VmUH$mQ>çmbm ~m§Ym.

OO Am. H«$. (9.6a) _Ü`o XmI{dë`m à_mUo Vmo Q>m§JVm R>odm.

OO XJS>mÀ`m dOZm_wio a~amMm VmU qH$dm VmUH$mQ>çmda {_iUmao _moO_mn `m§Mr Zm|X H$am. AmVm 
Am. H«$. (9.6b) _Ü`o XmI{dë`mà_mUo nmÊ`mZo ^aboë`m ^m§S>çm_Ü`o gmdH$me ~wS>dm.

OO Xmoè`mÀ`m bm§~rV qH$dm dOZm_Ü`o H$m§hr ~Xb hmoVmo H$m `mMo {ZarjU H$am.
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Am. H«$. 9.6 

(a) hdoV bQ>H$boë`m XJS>r VwH$S>çmbm ~m§Yboë`m a~ar XmoarÀ`m {dñVmamMo {ZarjU H$am. 

(b) XJS>mbm nmÊ`mV ~wS>{dë`mZ§Va Xmoè`mMm {dñVma KQ>Vmo.

AmnU nmhÿ eH$mb H$s, hiy hiy XJS>mbm nmÊ`mÀ`m Imbr Ý`mb Vgo XmoarÀ`m bm§~rV AWdm 
VmUH$Q>çmÀ`m Zmo§XrV KQ> hmoVo. na§Vy O|ìhm XJS> nyU©nUo nmÊ`mV ~wS>Vmo Ë`mZ§Va H$moUVmhr ~Xb 
{XgyZ `oV Zmhr. VmUbobr Xmoar qH$dm VmUH$mQ>çmVrb Zm|Xr_Ü`o KQ> hmoÊ`mdéZ Vwåhr H$m` {ZîH$f© 
H$mTy> eH$mb ?	AmnUmg _m{hV Amho H$s VmUboë`m XmoarMr bm§~r qH$dm VmUH$mQ>çmdarb Zmo§X 
`m_Ü`o `oUmè`m KQ>rMo H$maU XJS>mMo dOZ ho Amho. XJS> nmÊ`m_Ü`o ~wS>{dë`mZ§Va hr KQ> hmoVo 
åhUOoM XJS>mda CÜd©_wIr Omoa H$m`© H$arV Amho. `mMmM n[aUm_ åhUyZ Xmoardarb EHy$U ~b 
H$_r hmoVo Am{U åhUyZM {dñVma gwÜXm H$_r hmoVmo. ̀ m nydu MMm© Ho$ë`mà_mUo nmÊ`mZo à ẁŠV Ho$bobm 
CÜd©_wIr Omoa åhUOoM Va§J eŠVr Omoa hmo`.

dñVyda à ẁŠV Pmboë`m ̀ m Va§J eŠVr OmoamMo _mZ {H$Vr Agob ? EH$m dñVygmR>r gd© Ðdm§_Ü ò 
Vo g_mZ Agob H$m ? {Xboë`m EH$m Ðdm_Ü`o gd© dñVw§da g_mZ Va§J eº$s Omoa à`wŠV hmoB©b H$m 
? `m àým§Mo CÎma Amåhmbm Am{H©${_S>rgÀ`m {gÜXm§VmdéZ {_iVo. Omo Imbrb à_mUo Amho.

O|ìhm EImÚm dñVybm EImÚm Ðdm_Ü`o nyU©V: qH$dm A§eV: ~wS>{dbo OmVo V|ìhm {VÀ`mda 
CÜd©_wIr Omoa {Z_m©U hmoVmo. Omo dñVwZo CËgmaboë`m ÐdmÀ`m dOZm BVH$m AgVmo. 

AmVm Vwåhr CnH«$_ 9.7 _Ü`o XJS> nyU©nUo nmÊ`mV ~wS>{dë`mZ§Va VmUboë`m Xmoè`mMr bm§~r 
H$m H$_r Pmbr Zmhr `mMo ñnï>r>H$aU XoD$ eH$mb H$m ?
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 Am{H©${_S>rg EH$ Jr«H$ emók hmoVo. Ë`mZr EH$m {gÜXm§VmMm emoY bmdbm. Vmo nwT>o 
Ë`m§À`m ZmdmZoM à{gÜX Pmbm. nmÊ`mZo ^aboë`m Am§KmoirÀ`m nmÊ`mÀ`m Q>~_Ü`o 
{eaVmM Q>~ _YyZ nmUr ~mhoa CËgmabo Jobo. ho nm[hë`m ~amo~a ̀ waoH$m ̀ waoH$m Ago AmoaS>V 
Vo niV gwQ>bo. Á`mMm AW© Amho _bm Vo {_imbo. 

`m kmZmMm Cn`moJ Ë`mZr amOmÀ`m _wH$Q>m_Yrb gmoÝ`mMr ewÜXVm emoYÊ`mgmR>r 
Ho$bm. Ë`m§À`m ^m¡{_VrH$ Am{U `m§{ÌH$ joÌmVrb H$m`m©Zo à{gÜX ~Z{dbo. Ë`m§À`mH$S>o 

Agboë`m Va\$, H$ßnr, MmH$ Am{U Amg `m {df`r Agboë`m kmZm_wio J«rH$ goZobm amo_Z goZo{déÜX 
bT>Ê`mg _hËdnyU© ghmæ` Ho$bo. 

Am{H©$[_S>rg `m§À`m {gÜXm§VmMo AZoH$ Cn`moJ AmhoV. `m {gÜXm§VmMm Cn`moJ OhmOo nmU~wS>r 
b°ŠQ>mo_rQ>a (XÿYH$mQ>m) `mMo {S>Pm`qZJ H$aÊ`mgmR>r Ho$bm OmVmo. b°ŠQ>mo_rQ>aMm Cn`moJ XþYmMr 
ewÜXVm _moOÊ`mg hmoVmo Am{U h¡S´>mo_rQ>a Á`mMm Cn`moJ ÐdmMr KZVm _moOÊ`mgmR>r Ho$bm OmVmo 
ho gwÜXm Am{H©${_S>rgÀ`m {gÜXm§VmÀ`m VËdmdaM H$m`© H$aVmV.

àíZ :
1.	 EH$m dOZ H$mQ>çmda Vwåhr Vw_Mo dñVw_mZ 42 Zm|X H$aVm Va Vw_Mo dñVy_mZ 42  nojm 

A{YH$ Amho H$s H$_r ?
2. 	Vw_À`mH$S>o Agbobr EH$ H$mngmMo nmoVo Am{U EH$ bmoI§S>r nÅ>r XmoÝhr hr dOZ H$mQ>çmda 

100 kg dñVw_mZ Xe©{dVmV. àË`jmV EH$ - Xþgè`mnojm dOZXma Amho. Vwåhr gm§Jw 
eH$mb H$m` H$r H$moUVo A{YH$ dOZXma Amho ? d H$m ? 

 Vwåhr H$m` {eH$bm

OO JwéËdmH$f©Ur` {Z`_mZwgma H$moUË`mhr XmoZ dñVw_Ü`o AgUmam AmH$f©UmMm Omoa hm Ë`m XmoZ 
dñVw§À`m dñVw_mZmÀ`m  JwUmH$mamÀ`m g_à_mUmV Am{U Ë`m§À`m_Yrb A§VamÀ`m dJm©À`m 
ì`ñV à_mUmV AgVmo. hm {Z`_ {dœmVrb gd© dñVyZm bmJy nS>Vmo. Aem {Z`_mbm d¡pídH$ 
{Z`_ Ago åhUVmV.

OO JwéËdmH$f©Ur` ~b ho EH$ A{Ve` Xþ~©b ~b Amho. Omon`ªV Ë`mMm g§~§Y A{YH$ dñVw_mZ 
Agboë`m nXmWm©er `oV Zmhr.

OO n¥ÏdrZo à`wŠV Ho$boë`m JwéËdmH$f©Ur` ~bmg JwéËd~b Ago åhUVmV.

OO JwéËdmH$f©Ur` ~b n¥ÏdrnmgyZ da da Joë`mg H$_r hmoVo. ho nU n¥Ïdrdarb {d{dY  
^mJmda gwÜXm doJdoJio AgVo. VgoM Ë`mMo _mZ (Xa) Y«wdm§H$Sy>Z {dfwdd¥VmH$S>o H$_r H$_r 
hmoV OmVo.
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OO H$moUË`mhr dñVyMo dOZ ho Ë`m dñVyda n¥ÏdrZo à`wº$ H$obobo ~b AgVo.
OO dOZ ho dñVw_mZ Am{U Ë`mdarb JwéËdmH$f©Ur` ËdaU `m§Mm JwUmH$ma Amho.
OO dOZ doJdoJù`m {R>H$mUr doJdoJio Agy eH$Vo. _mÌ dñVw_mZ gd© {R>H$mUr [ñWa AgVo. 
OO H$moUVrhr dñVy ÐdmV ~wS>{dë`mg CÜd©_wIr Xm~ (àUmoX) Ë`mda {Z_m©U hmoVmo. Á`m dñVyMr 

KZVm ÐdmÀ`m KZVonojm H$_r AgVo. Vr dñVy Ðdmda Va§JVo d Á`m dñVyMr KZVm ÐdmÀ`m 
KZVonojm A{YH$ AgVo Vr ÐdmV ~wS>Vo. 

 

             Aä`mg

1) 	XmoZ dñVw_Yrb A§Va {Zå_o Ho$ë`mg Ë`m§À`m_Yrb JwéËdmH$f©Um_Ü`o H$moUVm ~Xb hmoB©b ? 

2) 	àË òH$ dñVyda JéËdmH$f©Ur` Omoa Ë`m§À`m dñVw_mÝmÀ`m à_mUmV H$m ©̀ H$arV AgVmo. Va EH$ 
OmñV dOZXma dñVy H$_r dOZmÀ`m dñVynojm bdH$a H$m nS>V Zmhr ? 

3)	 n¥ÏdrÀ`m n¥ð>^mJmda R>odbobr 1Kg dOZmMr dñVy Am{U n¥Ïdr ̀ m_Ü ò AgUmè`m JwéËdmH$f©U 
OmoamMr {H$§_V {H$Vr ? (n¥ÏdrMo dñVw_mZ 6x1024 Kg Am{U n¥ÏdrMr {ÌÁ`m 6.4x106m 

Amho.)

4) 	n¥Ïdr Am{U M§Ð EH$_oH$mbm JwéËdmH$f©U OmoamZo AmH${f©V H$aVmV. n¥ÏdrMm M§Ðmbm AmH${f©V 
H$aÊ`mMm Omoa hm M§ÐmZo n¥Ïdrbm AmH${f©V H$aÊ`mÀ`m Omoamnojm OmñV AgVmo H$s H$_r AgVmo 
H$s g_mZ AgVmo. Vo gm§Jm ? H$m ?

5) 	Oa M§Ð n¥Ïdrbm AmH${f©V H$aV Agob Va n¥Ïdr M§ÐmH$S>o H$m JVr_mZ hmoV Zmhr ?

6) 	XmoZ dñVy_Ü`o H$m`© H$aUmè`m JwéËdmH$f©Ur` Omoamda H$m` n[aUm_ hmoB©b ? Ooìhm
	 1) EH$m  dñVwMo dñVw_mZ XþßnQ> Ho$bo OmB©b.
	 2) XmoÝhr dñVw_Yrb A§Va XwßnQ> Am{U VrZ nQ> Ho$bo OmB©b
	 3) XmoÝhr dñVw§Mo dñVw_mZ XþßnQ> Ho$bo OmB©b ? 

7)	 JwéËdmH$f©UmÀ`m d¡pídH$ {Z`_mMo _hËd gm§Jm .

8) 	_wŠVnVZmMo ËdaU åhUOo H$m` ?

9) 	n¥Ïdr Am{U EImÚm dñVy_Yrb JwéËdmH$f©Ur` Omoambm AmnU H$m` åhUVmo ?

10) A{_V Amnë`m EH$m {_ÌmÀ`m gm§JÊ`mdéZ n¥ÏdrÀ`m Y«wdmda H$m§hr J«°_ gmoZo IaoXr H$aVmo? 
Vo gmoZo n¥ÏdrÀ`m {dfwdd¥Îmmda amhUmè`m Amnë`m {_Ìmbm {dH$Vmo. AmnU IaoXr Ho$boë`m 
gmoÝ`mÀ`m dOZm {df`r Vmo {_Ì g§Vwï> Agob H$m ? Oa Zgob Va H$m? 

 	 ( Q>rn : g Mr qH$_V {dfwdd¥Îmmnojm Y«wdmda OmñV AgVo )
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11) 	EH$ H$mJXmMm Vmd, Vmo H$mJX MwaJiyZ Ho$boë`m M|Sw>nojm gmdH$menUo Imbr `oVmo ? Ago H$m ? 

12)	M§ÐmÀ`m n¥ï>^mJmdarb JwéËdmH$f©Ur` Omoa n¥ÏdrÀ`m n¥ð>^mJm§darb JwéËdmH$f©U OmoamÀ`m 1/6 
nQ> Amho. Va 10 Kg dOZmÀ`m dñVyMo dOZ M§Ðmda d n¥Ïdrda Ý`yQ>Z_Ü`o {H$Vr hmoB©b ?

13) 	EH$ M|Sy> 49 m/s doJmZo daÀ`m {XeoZo \o$H$ë`mg Ë`mMr 
	 1) Vmo da OmÊ`mMr H$_mb C§Mr {H$Vr?
	 2) nwÝhm n¥Ïdrda `oÊ`mgmR>r bmJbobm EHy$U doi H$mT>m. 

14) 	EH$m 19.6 m C§MrÀ`m _Zmoè`mdéZ EH$ XJS> gmdH$menUo gmoS>ë`mg O{_Zrbm ñne© H$aÊ`mnydu 
Ë`mMm A§{V_ doJ {H$Vr Agob ?

15) EH$ XJS> 40 m/s Xa g|H$X BVŠ`m àmW{_H$ doJmZo gai darb {XeoZo \o$H$bm Amho. Va 
g=10m/s-2, KoD$Z XJS>mZo JmR>bobr H$_mb C§Mr H$mT>m. XJS>mZo AmH«${_bobo EHy$U A§Va Am{U 
EHy$U {dñWmnZ H$mT>m.

16) n¥Ïdr Am{U M§Ðm_Yrb JwéËdmf©UmMm Omoa H$mT>m Oo§ìhm n¥Ïd>rMo dñVw_mZ = 6x1024 Kg Am{U 
gy`m©Mo dñVy_mZ = 2x1030Kg VgoM XmoKm§_Yrb gamgar A§Va 1.5x1011 m BVHo$ Amho.

17) EH$m 100 _r C§MrÀ`m _Zmoè`mdéZ EH$ XJS> Imbr gmoS>bm Amho. Ë`mM doir O{_ZrdéZ Xþgam 
EH$ XJS> 25 m/s. ̀ m doJmZo daÀ`m {XeoZo \o$H$bm Jobm Amho. Va Vo XmoZ XJS> EH$_oH$mbm H|$ìhm 
d H$moR>o {_iVrb ?

18) EH$ darb {XeoZo \o$H$bobm M|Sy> \o$H$Umè`mH$S>o 6 g|. _Ü`o naV `oVmo. Va
	 1) Vmo {H$Vr doJmZo da \o$H$bm Jobm hmoVm ?
	 2) Vmo OmñVrV OmñV {H$Vr C§Mrda nmohmoMbm Am{U
	 3) 4 g|H§$Xm Ë`mMo ñWmZ H$moR>o Agob ?

19) Ðdm_Ü ò ~wS>{dboë`m dñVwda H$m ©̀ H$aUmam Va§J eŠVr Omoa H$moUË`m {Xeo_Ü ò H$m ©̀ H$arV AgVmo ?

20) EH$ nmÊ`mV gmoS>bobm ßb°pñQ>H$ R>moH$im naV nmÊ`mÀ`m n¥ð>^mJmda H$m `oVmo ?

21) EH$m dñVyÀ`m 50 J«°_ dOZmÀ`m ^mJmMo KZ\$i 20 cm3 Amho. Oa nmÊ`mMr KZVm  
1 J«°_ / go._r -3 Agob Va Vr dñVy Va§Job H$s ~wS>ob ?

22) EH$ 500 J«°_ grb~§X Ho$boë`m nm{H$Q>mMo KZ\$i 350 cm3 Amho Oa nmÊ`mMr KZVm  
1 J«°_ / go._r -3 Agob Va Vo nm{H$Q> nmÊ`mda Va§Job H$s ~wS>ob ? `m nm{H$Q>mZo CËgmaboë`m 
nmÊ`mMo dñVw_mZ {H$Vr Agob ?
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àH$aU - 10

H$m`© Am{U D$Om©  
(Work and Energy)

_mJrb H$m§hr àH$aUm_Ü ò Amåhr dñVyÀ`m JVrMo dU©Z H$aÊ`mÀ`m nÜXVr, JVrMr H$maUo Am{U 
JwéËdmH$f©U `m~m~VrV MMm© Ho$br Amho. H$m`© EH$ gd©gmYmaU H$ënZm Amho Or Amåhmbm AZoH$ 
Z¡g{J©H$ KQ>Zm g_OÊ`mgmR>r Am{U Ë`m§Mr ì`m»`m H$aÊ`mgmR>r Cn`moJr nS>Vo. D$Om© Am{U eŠVrMm 
H$m`m©er OdiMm g§~§Y Amho. `m àH$aUmV `m gd©gmYmaU H$ënZm§Mm Aä`mg H$aUma AmhmoV.

gd© gOrdm§Zm AÞmMr Amdí`H$Vm AgVo. Ord§V amhÊ`mgmR>r gOrdm§Zm AZoH$ _wb^yV {H«$`m 
H$amì`m bmJVmV. `m {H«$`m§Zm Amåhr OrdZ {H«$`m åhUVmo. `m {H«$`mgmR>r D$Om© AÞm_YyZ {_iVo. 
H$m§hr {H«$`m Ogo IoiUo, Jm`Z, dmMZ, {bhrUo, {dMma H$aUo, CS>çm _maUo, niUo Am{U gm`H$b 
Mmb{dUo B. ̀ m {H«$`mgmR>r Amåhmbm D$O}Mr Amdí`H$Vm AgVo. H$Rr>U {H«$`mgmR>r Va OmñV D$O}
Mr Amdí`H$Vm AgVo.

àmUr gwÜXm {H«$`o_Ü`o ì`ñV AgVmV. CXmhaUmW© CS>çm _maVmV Am{U niy nU eH$VmV. 
Ë`m§Zm bT>mdo bmJVo, Amnë`m eÌwnmgyZ Xþa nimdo bmJVo, AÞ emoYÊ`mgmR>r d Amgam 
emoYÊ`mgmR>r Ë`m§Zm gwa{jV ñWmZ emoYmdo bmJVo. `m {edm` H$m§hr àmÊ`m§Mm Amåhr AmoPo dmhþZ 
ZoÊ`mgmR>r, dOZ AmoT>Ê`mgmR>r, JmS>r AmoT>Ê`mgmR>r qH$dm eoV Zm§JaÊ`mgmR>r Cn`moJ H$aVmo. `m 
gd© {H«$`m H$aÊ`mgmR>r D$O}Mr Amdí`H$Vm AgVo.

`§ÌmÀ`m ~m~VrV {dMma H$am. Ë`m `§ÌmMr `mXr H$am, Á`m§Mm Cn`moJ Vwåhr H$aVm. Ë`m§Zm 
H$m`© H$aÊ`mgmR>r H$moUË`m Jmoï>tMr Amdí`H$Vm AgVo ? H$m§hr B§{OZm§Zm noQ´>mob Am{U {S>PobMr 
Amdí`H$Vm H$m AgVo ? gOrdmZm Am{U `§ÌmZm D$O}Mr Amdí`H$Vm H$m AgVo ?

10.1 H$m`©

H$m`© åhUOo H$m` ? Amåhr Am_À`m X¡Z§{XZ OrdZmV Á`m ñdénmV H$m`© `m eãXm§Mm Cn`moJ 
H$aVmo Am{U Á`m ñdénmV Amåhr ̀ mMm {dkmZ _Ü`o Cn`moJ H$aVmo ̀ m_Ü`o Iwn A§Va Amho. hr Jmoï> 
ñnï> H$aÊ`mgmR>r H$m§hr CXmhaUm§Mm {dMma H$é.

10.1.1 H$R>rU H$m_ H$éZ gwÜXm A{YH$ H$m`© Zmhr hmoV! 

H$_br n[ajoMr V`mar H$aV Amho. Vr Aä`mgmV OmñV doi Kmb[dV Amho. Vr nwñVH$ 
dmMVo. {MÌo H$mT>Vo, Amnbo {dMma _m§SVo, àíZn{ÌH$m O_m H$aVo, Vr dJm©V hOa amhVo, Amnë`m 
{_Ì- _¡{ÌUr ~amo~a Amboë`m g_ñ`§mMm {dMma - {d{Z_` H$aVo Am{U à`moJ H$aVo. `m gd© 
{H«$`m§Zm OmñV D$Om© IM© hmoVo. gd©gm_mÝ`nUo Vr H$R>rU H$m_ H$aV  Amho. na§Vw Amåhr H$m`m©bm 
d¡km{ZH$ n[a^mfoZwgma nm[hbo Va Ë`m H${R>U H$m_mV WmoS>o Var H$m`© Pmbo nm[hOo. 
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Vwåhr EH$ _moR>m XJS> T>H$bÊ`mMo H$R>rU H$m_ H$aV AmhmV. g_Om gd© à`ËZ H$éZ gwÜXm 
XJS> hmbV Zmhr. Vwåhr nwU© WH$bobo AmhmV. na§Vw Vwåhr XJS>mda H$moUVohr H$m`© Ho$bo Zmhr 
H$maU XJS>mMo H$m§hrhr {dñWmnZ Pmbo Zmhr.

Vwåhr Amnë`m S>moŠ`mda OmñV dOZ KoD$Z H$m§hr {_{ZQ>o Z hbVm C ô amhVm, Vwåhr WH$Vm. Vwåhr 
à`ËZ Ho$bmV Am{U OmñV D$Om© IM© Ho$brV. Vwåhr dOZda H$moUVo H$m ©̀ H$aV AmhmV H$m ? Amåhr 
{dkmZ _Ü`o Á`m àH$mao H$m`© `m eãXmMm AW© KoVmo, Ë`m ñdénmV, `m [H«$`oV H$m`© Ho$bo Jobo Zmhr.

Z¡g{J©H$ gm¡X`© nmhÊ`mgmR>r Vwåhr nm`è`m MTw>Z B_maVrÀ`m daÀ`m _Oë`mda nmohmoMVm.  
Vwåhr EH$m C§M PmS>mda gwÜXm MTy> eH$Vm. d¡km{ZH$ n[ag§H$ënZoZwgma ̀ m gd© {H«$`m_Ü`o H$m_ OmñV 
bmJVo.

Amnë`m X¡Z§{XZ OrdZmV Amåhr H$moUË`mhr em[a[aH$ qH$dm _mZ{gH$ n[al_mbm H$m`©  
g_OVmo. H$m§hr {H«$`m Ogo - _¡XmZmV IoiUo, {_Ìm~amo~a ~mobUo H$moUVohr JmUo JwUJwUUo, {MÌnQ> 
nmhUo, H$moUË`m Var g_ma§̂ mbm OmUo ̀ m§Zm H$m ©̀ g_Obo OmV Zmhr. H$m ©̀ åhUOo H$m` ho ̀ m Jmoï>rda 
Adb§~yZ AgVo H$r Amåhr Ë`mMr H$er n[ag§H$ënZm H$aVmo. "H$m`©' ̀ m eãXmbm Amåhr doJdoJù`m 
àH$mao H$go dmnaVmo Am{U ì`m»`m H$er H$aVmo ho nmhÊ`mgmR>r Imbrb CnH«$_ H$é`m.

CnH«$_  10.1
OO darb n[aÀN>oXmV Amåhr AZoH$ CnH«$_m§Mr MMm© Ho$br Amho. Á`m§Zm AmnU X¡Z§{XZ OrdZmV 

H$m`© _mZVmo. 
OO `m_Yrb àË`oH$ CnH«$_mgmR>r Imbrb àíZm§Mr CÎmao Úm :

	 i) 	H$m`© H$moUmda H$aÊ`mV Ambo?
	 ii) 	dñVwMo H$m` hmoVo?
	 iii)	H$m`© H$moU H$aV Amho ?

10.1.2  "H$m`m©'Mr d¡km{ZH$ g§H$ënZm

{dkmZmÀ`m Ñï>rH$moZmVyZ Amåhr H$m`m©bm H$emàH$mao nmhVmo Am{U Ë`mMr ì`m»`m H$aVmo ho 
g_OÊ`mgmR>r H$m§hr KQ>Zmda {dMma H$é :

EH$m gnmQ> n¥ð>^mJmda R>odbobm XJS> T>H$bbm Va XJS> H$m§hr A§Va OmB©b. Vwåhr XJS>mda 
H$m§hr ~b bmdbm Ë`m_wio XJS> {dñWm{nV Pmbm. `m KQ>ZoV H$m`© KSbo.

EH$ _wbJr EH$m Q´>m°brbm AmoT>Vo Am{U Q´>m°br H$m§hr A§Va OmVo. _wbJrZo Q´>m°brda ~b bmdbo 
Am{U {dñWm{nV Pmbr; åhUwZ H$m`© Pmbo. 
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EH$m nwñVH$mbm H$m§hr C§Mr n`ªV CMbbo. Ago H$aÊ`mgmR>r Amnë`mbm ~b bmdmdo  
bmJbo Ë`m_wio nwñVH$ CMbbo nwñVH$mda ~b bmdbo Jobo Am{U nwñVH$ JVr_mZ Pmbo. åhUyZM 
H$m`© KS>bo.

darb KQ>ZmZm H$miOrnwd©H$ nm[hbo AgVm Ago g_OVo H$r, H$m`© hmoÊ`mgmR>r XmoZ Jmoï>r§Mr 
Amdí`H$Vm AgVo

i) dñVwda H$moUVo Var ~b bmdbo nm{hOo Am{U   ii) dñVwMo {dñWmnZ Pmbo nm[hOo.

	 na§Vw `m_Yrb EH$ Var Jmoï> nwar Pmbr Zmhr Va H$m`© hmoV Zmhr. {dkmZm_Ü`o H$m`m©bm 
Amåhr `m Ñï>rH$moZmVyZ nmhVmo.

EH$ ~¡b JmS>rbm AmoT>V Amho. JmS>r nwT>o OmVo. ~¡bJmS>rda EH$ ~b bmdbo Jobo Amho 
Am{U JmS>r nwT>o OmV Amho. Amnë`m {dMmamZwgma `m KQ>Zo_Ü`o H$m`© Pmbo Amho H$m ?

CnH«$_ 10.2
OO  Amnë`m X¡Z§{XZ OrdZmVrb H$m§hr KQ>Zm§Mm {dMma H$am Á`m_Ü`o H$m`© KS>Vo.
OO   Ë`m§Mr `mXr V`ma H$am.
OO  Amnë`m {_Ìm§~amo~a {dMma {d{Z_` H$am H$r, àË`oH$ KQ>Zo_Ü`o H$m`© Ho$bo Jobo Amho.
OO  Vw_À`m CÎmamMo H$maU OmUÊ`mMm à`ËZ H$am. 
OO  Oa H$m`© KS>bo Va Ë`m dñVwda H$moUVo ~b H$m`© H$aV Amho ?
OO  H$moUVr dñVw Amho {OÀ`mda H$m`© Ho$bo Jobo Amho?
OO Á`m dñVwda H$m`© Ho$bo OmVo Ë`m dñVwda H$moUVm n[aUm_ hmoVmo ?

CnH«$_  10.3
OO H$m§hr KQ>Zm§Mm {dMma H$am Ooìhm dñVwda ~b bmdë`mda gwÜXm {VMo {dñWmnZ hmoV Zmhr.

OO Aem KQ>Zm§Mm nU {dMma H$am H$s dñVwda ~b bmdbo ZgVmZm nU {VMo {dñWmnZ Pmbobo 
Amho. Á`m KQ>Zm§Mm {dMma H$aVm Ë`m§Mr `mXr V`ma H$am.

OO Amnë`m {_Ì§m~amo~a {dMma {d{Z_` H$am H$s `m KQ>Zm_Ü`o H$m`© Pmbo Amho.

10.1.3  pñWa ~bmZo Ho$bo Jobobo H$m`© 

{dkmZm_Ü`o H$m`m©Mr ì`m»`m H$er H$aVmV ? ho g_OwZ KoÊ`mgmR>r n{hë`m§Xm Amåhr `m 
KQ>ZoMm {dMma H$é H$r ~b {dñWmnZmÀ`m {Xeobm bmdbo Amho.

g_Om EH$m dñVwda EH$ pñWa ~b F H$m`© H$arV Amho. g_Om dñVy hr ~bmÀ`m {Xeobm 
'S' A§Vamda {dñWm[nV Pmbr Amho ( AmH¥$Vr 10.1) g_Om Ho$bobo H$m`© 'W' Amho. H$m`m©À`m 
ì`m»`oZwgma, Ho$bobo H$m`© ho ~b Am{U {dñWmnZ `m§À`m JwUmH$mamBVHo$ AgVo. 
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  Ho$bobo  H$m`©  = ~b x {dñWmnZ
           W   =  FS.... (10.1)

 AmH¥$Vr 10.1

eodQ>r H$moUË`mhr dñVwda bmdboë`m ~bmZo Ho$bobo H$m ©̀ ~bmMo n[a_mU Am{U ~bmÀ`m {XeoZo 
Jobobo A§Va `m§À`m JwUmH$mamBVHo$ Amho. H$m`m©_Ü`o \$º$ n[a_mU AgVo na§Vw {Xem ZgVo.

g_rH$aU (10.1) _Ü`o Oa F=1N Am{U S=1m Amho. Va ~bmZo Ho$bobo H$m`© 1Nm  
hmoB©b ̀ oWo ~bmMo EH$H$ Ý`yQ>Z _rQ>a (Nm) qH$dm Á`wb (J) Amho. eodQ>r 1J ho H$moUË`mhr dñVwda 
Ho$boë`m H$m`m©Mo EH$H$ Amho. Ooìhm 1N ~b dñVwbm ~bmÀ`m {H«$`oÀ`m {XeoZo dñVybm 1 _rQ>a 
{dñWm{nV H$aVo.

g_rH$aU (10.1) bjnwd©H$ nhm. Oa dñVwda bmdbobo ~b eyÝ` Agob Va Ho$bobo H$m`© 
{H$Vr hmoVo ? Oa dñVwMo {dñWmnZ ewÝ` Agob Va Ho$bobo H$m`© {H$Vr hmoVo ? `m KQ>Zm§Mm C„oI 
H$am Á`m§Mo H$m`© nwU© hmoÊ`mgmR>r Amdí`H$ Amho.

	 CXmhaU 10.1 EH$m dñVwda 5 N ~b bmdbo Amho. ~bmÀ`m {XeoZo dñVwMo 2m {dñWmnZ 
Pmbo Amho (AmH¥$Vr 10.2) Oa {dñWmnZ hmoVmZm dñVwda ~b bmdbobo Agob Va g_rH$aU 
10.1 Zwgma Ho$bobo H$m`© Amho 5Nx2m=10Nm qH$dm  10 J

           

AmH«$Vr 10.2

àíZ :

1. 	 EH$m dñVwda 7 N ~b bmdbo Amho. g_Om ~bmÀ`m {XeoZo {dñWmnZ 8 m Amho. (AmH¥$Vr 
10.3) g_Om dñVwMo {dñWmnZ hmoVmZm dñVwda ~b bmdbobo Amho. `m pñWVrV Ho$bobo 
H$m`© {H$Vr hmoB©b ?
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AmH«$Vr 10.3

EH$ doJù`m pñWVrMm (KQ>ZoMm) {dMma H$é OoWo ~b Am{U {dñWmnZ EH$mM {XeoZo AmhoV. EH$ 
_wbJm IoiÊ`mVrb H$mabm AmH¥$Vr 10.4 _Ü ò XmI{dë`mà_mUo O{_Zrbm g_m§Va AmoT>V Amho _wbmZo 
H$maÀ`m {dñWmnZmÀ`m {XeoZo ~b bmdbobo Amho. `m pñWVr_Ü`o Ho$bobo H$m`©, ~b Am{U {dñWmnZ 
`m§À`m JwUmH$mamBVHo$ hmoB©b. `m àH$mao `m pñW{VV ~bmÛmao Ho$bobo H$m`© YZ _mZbo OmVo. 

AmVm EH$m pñWVrMm (KQ>Zm) {dMma H$é Á`m_Ü ò 

AmH«$Vr 10.4

~bm_wio dñVwMo {dñWmnZ hmoVo Am{U EH$ ~b F 
{dñWmnZ s À`m {XeoÀ`m {déÜX {XeoZo bmdbo Amho, 
AWm©V XmoZ {Xem§À`m _Ü`o 1800 Mm H$moZ Amho. 
{dñWmnZmZ§Va dñVy Wm§~Vo Aem pñWVrV ~b F Ûmam 
Ho$bobo H$m`© F$U _mZbo OmVo. Am{U `mbm F$U 
{MÝhmZo Xe©{dbo OmVo ~bmZo Ho$bobo H$m`© F x (-s)  
qH$dm (-Fxs) Amho.

	 darb MM}Zwgma ho ñnï> Amho H$s EImÚm ~bmÛmao Ho$bobo H$m`© YZ qH$dm F$U AgVo. ho 
g_OwZ KoÊ`mgmR>r Imbrb CnH«$_ H$é`m.

CnH«$_ 10.4
OO EH$m dñVwbm da CMbm. AmnUmH$Sy>Z dñVwda bmdboë`m ~bm_wio H$m ©̀ KS>Vo d dñVw daÀ`m 

{Xeobm CMbVo. Amnë`mH$Sy>Z bmdbobo ~b {dñWmnZmÀ`m {XeoZo Amho. na§Vw dñVwda JwéËd 
~b nU H$m`©aV Amho. 

OO `m_Yrb H$moUVo ~b YZ H$m`© H$aV Amho ?
OO H$moUVo ~b F$U H$m`© H$aV Amho ?
OO H$maUo Úm.

	 Ooìhm ~b {dñWmnZmÀ`m {XeoÀ`m {déÜX {XeoZo bmdbo Va Ho$bobo H$m`© F$U AgVo. Ooìhm 
~b {dñWmnZmÀ`m {XeoZo bmdbo OmVo Va Ho$bobo H$m`© YZ AgVo. 

	 CXmhaUm 10.2 : EH$ h_mb 15 Kg Mo dOZ O{_ZrnmgyZ 1.5 m da CMbyZ Amnë`m 
S>moŠ`mda R>odVmo Ë`mÀ`mH$Sy>Z dOZmda Ho$boë`m H$m`m©Mo _mnZ H$am. 

CH$b : dOZmMo dñVw_mZ   m = 15 Kg    {dñWmnZ     s  =  1.5  m 
             Ho$bobo H$m`©  W = F x S = mg x s
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                             = 15 Kg x 10 ms-2 x 1.5 m
                             = 225 Kg ms-2 m
                             = 225 Nm = 225 J
                 h_mbmZo dOZmda Ho$bobo H$m`© 225 J Amho 

àíZ : 
1. 	H$m`© Ho$bo Amho Ago Amåhr Ho$ìhm åhUVmo ?
2. 	Ooìhm EH$m dñVwda bmdbobo ~b ̀ mÀ`m {dñWmnZmÀ`m {XeoZo Agob Va Ë`mMo g_rH$aU 

{bhm. 
3. 	 " 1 J H$m`m©Mr ' ì`m»`m {bhm. 
4. 	~¡bm§Mr EH$ OmoS>r eoV Zm§JaVmZm 140 ~b bmdVo. Z§mJabobo eoV 15m bm§~ Amho. eoV 

Zm§JaÊ`mgmR>r {H$Vr H$m`© Ho$bo Jobo ? 

10.2 D$Om© (Energy)

D$O}{edm` OrdZ AeŠ` Amho. D$O}Mr Amdí`H$Vm {Xdg§oqXdg dmT>V Amho. Amåhmbm D$Om© 
H$moRy>Z {_iVo ? Am_À`mgmR>r gy`© hm gdm©V _moR>m D$O}Mm Z¡g{J©H$ ómoV Amho. D$O}Mr AZoH$ 
ómoV gy`m©nmgyZ ~Zbo AmhoV. Amåhmbm D$Om© AUwH|$ÐH$, n¥ÏdrMm AmVrb ^mJ Am{U g_wÐmMr 
^aVr - AmohmoQ>r nmgyZ gwÜXm {_iVo. Vwåhr D$O}À`m AmUIr H$m§hr ómoVm§Mm {dMma H$amb H$m ? 

CnH«$_  10.5
OO D$O}Mr H$m§hr ómoVo da {Xbr AmhoV. D$O}Mr AmUIr H$m§hr ómoVo AmhoV. Ë`m§Mr `mXr V`ma 

H$am. 
OO bhmZ (N>moQ>o) g_wh H$éZ MMm© H$am H$s H$moUË`m àH$maMo ómoV gy`m©da 
OO Adb§~yZ AmhoV.
OO D$O}Mo AmUIr H$m§hr ómoVo gwÜXm AmhoV. Oo gw`m©da Adb§~yZ ZmhrV.

Am_À`m X¡Z§{XZ OrdZmV "D$Om©' hm eãX Ho$ìhm Var dmnabm OmVmo. na§Vw {dkmZ_Ü ò ̀ mMm EH$ 
{ZpíMV Am{U ñnï> AW© Amho. AmVm Imbrb CXmhaUo nhm. Ooìhm OmñV doJmZo doJdmZ {H«$Ho$Q>Mm M|Sy> 
pñWa ñQ>§nda AmXiVmo V|ìhm ñQ>§n bm§~ OmD$Z nS>VmV. ̀ mMàH$mao Ooìhm Amåhr H$moUË`mhr dñVybm 
EH$m {ZpíMV C§Mrn`ªV CMbVmo Voìhm Ë`m§Mr H$m`© H$aÊ`mMr j_Vm AgVo. Vwåhr ho nm[hbm AgUma 
H$s C§Mrda CMbbobm hmWmoS>m Ooìhm bmH$S>mÀ`m VwH$S>çmda R>odboë`m {Iù`mda nS>Vmo Voìhm Vmo 
{Iim bmH$S>m_Ü`o OmVmo. Amåhr _wbm§Mr IoiUr (Ogo IoiÊ`mMr H$ma) ̀ m§Zm Mmdr XoVmo Am{U Vo 
IoiUo O[_Zrda \$aerda R>odVmo Voìhm Vo IoiUo ZmMm`bm bmJVo. Ooìhm EImÚm \w$½`m_Ü`o hdm 
^éZ Ë`mda Xm~ XoVmo Voìhm Ë`mÀ`m AmH¥$Vr_Ü`o ~Xb hmoVmo. Oa Amåhr \w$½`mbm H$_r ~b bmdyZ 
Xm~bo Z§Va bJoM ~b ~mOwbm H$mT>bo Vmo Amnë`m _wi AmH$mam_Ü`o naV `oVmo. na§Vw Oa Amåhr 
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\w$½`mda OmñV ~b bmdbo Va Vmo _moR>m AmdmO H$éZ \w$Qy> gwÜXm eH$Vmo. `m gd© CXmhaUmdéZ 
dñVw _Ü`o doJdoJù`m àH$mao H$m`© H$aÊ`mMr j_Vm AgVo. Oa EImÚm dñVw_Ü`o H$m`© H$aÊ`mMr 
j_Vm Amho Voìhm åhQ>bo OmVo H$s `m_Ü`o D$Om© Amho. Or dñVy H$m`© H$aVo Ë`m_Yrb D$O}Mr 
hmZr hmoVo Am{U Á`m dñVyda H$m`© Ho$bo OmVo Ë`m_Ü`o D$O}Mr dmT> hmoVo. 

EImÚm dñVw_Ü`o Oa D$Om© Agob Va Vr H$er H$m`© H$aVo ? EImXr dñVy Á`m_Ü`o D$Om© 
Agob Va Vr Xþgè`m dñVyda ~b bmdy eH$Vo. Ooìhm Ago hmoVo Voìhm D$Om© n{hë`m dñVw_YwZ 
Xþgè`m dñVw_Ü`o ñWbm§VarV hmoVo. H$maU Xþgar dñVy H$m§hr D$Om© J«hU H$aVo. åhUyZM H$m§hr 
H$m`© Vr H$aVo Am{U `màH$mao Vr JVr_mZ hmoVo. `màH$mao n{hë`m dñVy_Ü`o H$m`© H$aÊ`mMr j_Vm 
Amho. `mMm AW© Agm hmoVmo H$s H$moUVrhr dñVy Á`m_Ü`o D$Om© Amho Vr H$m`© H$é eH$Vo. 

`m àH$mao EImÚm dñVw_Ü`o Agboë`m D$O}bm Ë`mMr H$m`© H$aÊ`mMr j_Vm `m énmV 
_moObr OmVo. åhUyZ D$O}Mo EH$H$ Vo Amho Oo H$m`m©Mo AWm©V Á`wb (J). 1 J H$m`© H$aÊ`mgmR>r 
1J Amdí`H$ D$Om© nm[hOo AgVo. Ho$ìhm Ho$ìhm D$O}Mo _moR>o EH$H$ {H$bmo - Á`wb (KJ) Mm 
Cn`moJ Ho$bm OmVmo. 1KJ = 1000J  BVHo$ AgVo. 

10.2.1 D$O}Mr ñdéno 
Z{e~mZo Á`m OJm_Ü`o Amåhr amhVmo Ë`m_Ü`o D$O}Mr AZoH$ éno ApñVËdmV AmhoV. 

doJdoJù`m énm_Ü`o pñWVrO D$Om©, JVrO D$Om© , D$îUVm D$Om©, amgm`{ZH$ D$Om©, {dÚwV D$Om© 
Am{U àH$me D$Om© `oVmV. 

`mda {dMma H$am !
"ñdV§Ì A{ñVËd' ho D$O}Mo ñdén Amho. ho Vwåhr H$go AmoiImb Amnë`m {_Ì d {ejH$m§~amo~a MMm© H$am.

Ooåg àogH$m°Q> Á`yb EH$ à{V^md§V {~«{Q>e ^m¡[VH$ emók hmoVo. Vo Amnë`m {dÚwV 
(Electricity) Am{U Am¡pîUH$ MbZ emó (Thermodynamic) _Yrb emoYm_wio 
à{gÜX Pmbo. `m{edm` Ë`m§Zr drOo_Yrb CîUVoMo n[aUm_ `mda {Z`_ ~Z{dbo Ë`m§Zr 
D$Om© Ajæ`VoMm {Z`_ àm`mo{JH$[aË`m {gÜX Ho$bm Am{U `m§[ÌH$ D$O}À`m pñWam§H$mMr 
qH$_V emoYbro. D$Om© Am{U H$m`© `m§À`m EH$H$mMo Zm§d Á`wb ho Ë`m§À`m gÝ_mZmW© R>odbo 
Jobo Amho.

10.2.2 JVrO D$Om© 
CnH«$_ 10.6

OO EH$ OS> M|Sy> ¿`m. Vmo OmS> dmiyÀ`m {T>Jmè`mdéZ \o$H$m. {^Obobr dmiy Mm§Jbo H$m`© H$aVo. 
M|Sy>bm dmiyÀ`m {T>JmdéZ Odi Odi 25cm C§MrdéZ \o$H$m. dmiy_Ü`o M|Sy> EH$ IÈ>m 
~Z{dVmo. 

OO  ̀ m CnH«$_mbm 50 cm , 1m Am{U 1.5 m  À`m C§MrdéZ \o$H$m d naV naV hr {H«$`m H$am. 

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



64

{dkmZ H$m`© Am{U D$Om©

OO  {ZpíMV bjmV R>odm H$s gd© IÈ>o ñnï> {Xgm`bm nm[hOo. 
OO  M|Sy> \o$H$Ê`mÀ`m C§MrÀ`mZwgma gd© IÈ>`m§Zm {MÝhmZo Xe©dm.
OO  Ë`m§À`m IÈ>`m§À`m ImobrMr VwbZm H$am.
OO  `m_Yrb H$moUVo IÈ>o A{YH$ ImobrMo AmhoV. 
OO  H$moUVm IÈ>m H$_r ImobrMm Amho Ago H$m ?
OO  M|Sy>Zo H$moUË`m H$maUm_wio OmñV ImobrMm IÈ>m ~Z{dbm ?
OO  MMm© H$am Am{U {díbofU H$am.

CnH«$_ 10.7
OO AmH¥$Vr 10.5 _Ü`o Xe©{dë`mà_mUo CnH$aUm§Mr _m§S>Ur H$am.
OO dñVw_mZ _m[hV Agbobm bmH$S>r R>moH$im Q´>m°brÀ`m g_moa R>am[dH$ A§Vamda R>odm.
OO _m[hV Agbobo dOZ nmaS>çmV R>odm Á`m_wio Q´>m°br JVr_mZ hmoB©b.
OO Q´>m°br nwT>o JVr_mZ hmoVo Am{U bmH$S>r R>moH$ù`mbm OmD$Z Q>¸$a _maVo. 

 AmH¥$Vr 10.5 Zwgma gm{hË` V`ma H$am.

OO Q>o~bmda EH$ amoYH$ Aem àH$mao ~gdm H$s bmH$S>r R>moH$ù`mbm Q>¸$a Pmë`mZ§Va bJoM 
Q´>m°br Ë`m {R>H$mUr Wm§~br nm[hOo.

OO bmH$S>r R>moH$im {dñWm[nV hmoVmo.
OO bmH$S>r R>moH$ù`mMo {dñWmnZ _moOm. `mMm AW© Agm hmoVmo H$s bmH$S>r R>moH$ù`mbm D$Om© 

àmßV Pmbr, Q´>m°brZo bmH$S>r   R>moH$ù`mda H$m`© Ho$bo.
OO hr D$Om© H$moRy>Z Ambr ?
OO nmaS>çmV R>odboë`m dñVw_mZmMo dOZ dmT>dyZ hm à`moJ nwÝhm nwÝhm H$am. 
OO H$moUË`m AdñWo_Ü ò {dñWmnZ OmñV Amho ? H$moUË`m AdñWo_Ü ò Ho$bobo H$m ©̀ A{YH$ hmoB©b ?
OO `m CnH«$_mV JVr_mZ Q´>m°br H$m`© H$aVo eodQ>r `m_Ü`o D$Om© gmR>bobr Amho. 

EH$ JVr_mZ dñVw H$m`© H$aVo. EH$ OmñV JVr_mZ dñVw H$_r gmdH$me JVr_mZ dñVwnojm 
A{YH$ H$m`© H$aVo. EH$ doJdmZ Jmoir, dmhVr hdm, {\$aVm nmiUm, EH$ doJdmZ XJS>, ho gd© 
H$m`© H$aVmV. Jmoir Amnë`m bú`mMm H$gm doY KoVo ? dmhVr hdm ndZ M¸$sÀ`m nmË`m§Zm H$er 
{\$a{dVo? doJdmZ dñVw_Ü`o D$Om© AgVo. Ë`m D$O}bm JVrO D$Om© åhUVmV.
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déZ nS>V Agbobm Zmai, doJdmZ H$ma, {\$aV Agbobm XJS>, CS>V Agbobo {d_mZ, 
dmhVo nmUr, dmhVr hdm, niV Agbobm IoimSy>> B. gdm©_Ü`o JVrO D$Om© gmR>bobr Amho. AWm©V 
EImÚm dñVwV Ë`m§À`m JVr_wio {Z_m©U hmoUmè`m D$Oo©bm JVrO D$Om© åhUVmV. EImÚm dñVw_Yrb 
JVrO D$Om© Ë`m§À`m doJm~amo~a dmT>V OmVo.  EImÚm JVr_mZ dñVy_Ü`o {VÀ`m JVr_wio {H$Vr D$Om©  
gmR>Vo ? ì`m»`oZwgma Amåhr åhUy eH$Vmo {H$ EImÚm {ZpíMV doJmZo JVr_mZ dñVyMr JVrO D$Om© 
Ë`m dñVwda `m doJmbm àmá H$aÊ`mgmR>r Ho$boë`m H$m`m©À`m ~amo~a AgVo.

AmVm AmnU EImÚm dñVyÀ`m JVrO D$O}Mo EH$m g_rH$aUm_Ü`o énm§Va H$é`m. g_Om EH$m 
dñVwMo dñVw_mZ m Vr EH$g_mZ doJ u Zo JVr_mZ hmoVo. AmVm g_Om Ooìhm `mda pñWa ~b F 
{dñWmnZmÀ`m {XeoZo bmdbo Agob Va Vr dñVw s A§Vamn ª̀V {dñWm{nV hmoVo. g_rH$aU (10.1) 
Zwgma Ho$bobo H$m`© W ho FS ~amo~a Amho. dñVwda Pmboë`m H$m`m©_wio `m§À`m doJm_Ü`o ~Xb hmoVmo 
g_Om Ë`mMm doJ u nmgyZ V hmoVmo. CËnÞ Pmbobo ËdaU 'a' _mZw

Amåhr JVr{df`H$ VrZ g_rH$aUm§Mm Aä`mg Ho$bm Amho. EH$g_mZ ËdaU a Zo JVr_mZ 
dñVwMm gwédmVrMm doJ (U) A§{V_ doJ (V) Am{U {dñWmnZ S _Ü`o Imbrb g§~§Y Amho.   

v2- u2= 2as                              
Agohr {_iVo 	 S= v2- u2       (10.2)
                       2a
n[aÀN>oX 9.4 nmgyZ, Amåhmbm F=ma _m[hV Amho. `m àH$mao g_rH$aU (10.2) g_rH$aU 

(10.1) _Ü`o KoD$Z Amåhr ~b F Zwgma Ho$bobo H$m`© Imbrbà_mUo {bhÿ eH$Vmo. 

			   W =  ma (     ) v2- u 2

2a 	 

          qH$dm   W =   m (v2- u2)1
2                      (10.3)

Ooìhm dñVwMr JVr Amnë`m pñWa AdñWonmgwZ gwé hmoVo AWm©V u=0 Voìhm

	              W =   mv21
2                  (10.4)	                   

ho ñnï> Amho H$s$, Ho$bobo H$m`© ho dñVwÀ`m ~Xbboë`m JVrO D$O}~amo~a Amho.
Oa u = 0 Va Ho$bobo H$m`© hmoB©b 1/2 mv2 eodQ>r, JVr_mZ dñVwMo dñVw_mZ m Am{U 

EH$g_mZ doJ v Va JVr_mZ dñVwÀ`m JVrO D$O}Mr qH$_V.

	 Ek  =  mv21
2

...................(10.5)
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CXmhaU 10.3 15 Kg dñVw_mZ Agbobr EH$ dñVw EH$g_mZ doJ 4ms-1 Zo JVr_mZ hmoV 
Agob Va dñVyMr JVrO D$Om© H$mT>m ?
CH$b : 

dñVyMo dñVw_mZ m = 15 Kg, dñVwMm doJ V = 4 ms-1  g_rH$aU 10.5 Zwgma

	 EK =  mv21
2

	     =  
1
2 x 15 Kg x 4 ms-1 x 4ms-1 

	     = 120 J

 dñVyMr JVrO D$Om© 120 J Amho.

CXmhaU 10.4 : Oa EH$m H$maMo dñVw_mZ 1500 Kg Amho. {VMm doJ 30 Kmh-1 nmgyZ  
60 Kmh-1 n`ªV dmT>{dÊ`mgmR>r {H$Vr H$m`© H$amdo bmJob ?

CH$b :
H$maMo dñVw_mZ = 1500 Kg
H$maMm gwédmVrMm doJ u = 30 Km h-1

			   = 30 x 1000m
		                  60 x 60

			   = 25/3 ms-1  

Ë`mM à_mUo, H$maMm A§{V_ doJ, 	 v = 60 km h-1

                     	                       = 50/3 ms-1

åhUyZ H$maMr gwadmVrMr JVrO D$Om© 

	 E kf  = 
1
2 mv 2

	      = 
1
2   x 1500 Kg x (25

3  m s-1)2
 

	      = 156250/3 J
åhUyZ H$maMr A§{V_ JVrO D$Om©

	 EKf = 
1
2  x  1500 Kg  x  (50

3  m s-1)2

	  	 = 625000/3 J.
eodQ>r Ho$bobo H$m`© = JVrO D$O}_Yrb ~Xb   =  EKf - Eki

                            		                =  156250 J
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àíZ :
1. 	 EImÚm dñVyMr JVrO D$Om© åhUOo H$m` ?
2. 	 EH$m dñVyÀ`m JVrO D$O}Mo g_rH$aU {bhm
3. 	5 ms-1 doJmZo JVr_mZ Á`mMo dñVw_mZ m Agboë`m dñVwMr JVrO D$Om© 25 J Amho 

Oa `m doJmbm XþßnQ> Ho$bo Va Ë`mMr JVrO D$Om© {H$Vr hmoB©b ? Oa Ë`mMm doJ {VßnQ> 
dmT>{dbm Va Ë`mMr JVrO D$Om© {H$Vr hmoB©b ?

10.2.3. pñW{VO D$Om©
CnH«$_ 10.8

OO EH$ a~a ~±S> ¿`m.
OO Ë`mÀ`m EH$m Q>moH$mbm nH$Sy>Z Xþgè`m Q>moH$mbm AmoT>m. a~a ~°§S> VmUbo OmVo.
OO a~a ~±S>Mo EH$ Q>moH$ gmoS>m.
OO H$m` hmoB©b ?
OO a~a ~±S> Amnbr gwédmVrMr bm§~r {_i{dÊ`mMm à`ËZ H$arb. a~a ~°§S>Zo Amnë`m VmUboë`m 

pñWVrV H$m§hr D$Om© {_i{dbr Amho.
OO VmUë`mZ§Va Vmo D$Om© H$em àH$mao {_i{dVmo ?

CnH«$_ 10.9
OO Imbr XmI{dë`mà_mUo pñà¨JMo VmaoMo doQ>moio ¿`m.
OO `m§Mo EH$ Q>moH$ {_Ìmbm Yam`bm gm§Jm d Xþgao Q>moH$ Vwåhr nH$Sy>Z Vw_À`m {_ÌmnmgyZ Xþa Om. 

OO H$m` hmoVo nhm?
OO AmoT>ë`mZ§Va {ñà§JÀ`m VmaoÀ`m doQ>moù`mZr H$moUVr D$Om© {_i{dbr Amho ?
OO {ñà§JMo VmaoMo doQ>moio g§nrS>Z Ho$bo AgVm D$Om© {_iob H$m` ?

CnH«$_ 10.10
OO  IoiÊ`m_Yrb EH$ H$ma ¿`m.
OO  Ë`m H$mabm O{_Zrda R>odm.
OO  Vr nwT>o OmVo H$m ?
OO  {VZo H$moRy>>Z D$Om© {_i{dbr ?
OO  {VZo {_i{dbobr D$Om© hr MmdrZo {\$a{dboë`m doQ>moù`mÀ`m g§»`oda Adb§~yZ Amho H$m ?
OO  AmnU `mMr MmMUr H$er H$é eH$mb ?

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



68

{dkmZ H$m`© Am{U D$Om©

CnH«$_ 10.11
OO EImÚm dñVwbm EH$ {ZpíMV C§Mrn`ªV CMbm. dñVw AmVm H$m`© H$é eH$Vo. gmoS>ë`mZ§Va 

Vr Imbr nS>m`bm bmJVo. 

OO `mMmM AW© Agm hmoVmo H$s {VZo H$m§hr D$Om© {_i{dbr Amho. Oa dñVwbm OmñV C§Mrda 
CMbbo Va Vr A{YH$ H$m`© H$aob Am{U `màH$mao `m_Ü`o OmñV D$Om© {Z_m©U hmoB©b.

OO `m dñVybm D$Om© H$moRy>Z {_iVo {dMma H$am Am{U MMm© H$am. 

darb {ñWVr_Ü`o dñVwda Ho$boë`m H$m`m©_wio Ë`m_Ü`o D$Om© {Z_m©U hmoVo hr D$Om© dñVw_Ü`o 
pñW{VO D$Om© åhUyZ O_m hmoVo. hr Mmb qH$dm doJ ̀ m_Ü ò ~Xb H$aÊ`mgmR>r Cn`moJ Ho$br OmV Zmhr.

Ooìhm Vwåhr a~a ~±S> VmUVm Voìhm Vwåhr H$m§hr D$Om© g§H«$[_V hmoVo. a~a ~±oS>_Ü`o Agbobr 
D$Om© hr `m_Ü`o pñW{VO D$O}À`m ñdénm_Ü`o O_m hmoVo. EH$m IoiÊ`mVrb H$mabm Mmdr XoVm 
Voìhm Vwåhr H$m`© H$aVm d AmV _Ü`o pñà§Jbm nmR>{dbobr D$Om© hr Ë`m_Ü`o pñW{VO D$O}À`m 
ñdénmV O_m hmoVo. EImÚm dñVyMr pñWVr qH$dm _m§S>UrVrb n[adV©Zm_wio àmá hmoUmè`m D$O}
bm pñW{VO D$Om© åhUVmV. 

CnH«$_ :  10.12
OO ~m§~yMr H$mR>r KoD$Z AmH¥$Vr 10.6 _Ü`o XmI{dë`mà_mUo EH$ YZwî`~mU V`ma H$am. 
OO EImÚm hbŠ`m H$mR>rMm EH$ ~mU ~Zdm. ~mUmMo EH$ Q>moH$ YZwî`~mUmÀ`m VmUboë`m 

Xmoarda R>odm. 
OO AmVm Xmoar VmUm Am{U ~mUmbm hdoV gmoS>m. 
OO ~mUmbm YZwî`~mUmnmgyZ Xÿa OmVmZm nhm
OO YZwî`~mUmÀ`m AmH$mam_Ü`o ~Xb hmoVmo `mH$S>o bj Úm .
OO YZwî`~mUmÀ`m AmH¥$VrÀ`m AmH$mam_Ü`o ~Xb Pmë`m_wio Ë`m_Ü`o gmR>bobr pñW{VO D$Om© 

~mUmbm JVrO D$Om© XoVo Ë`m_wio ~mU JVr_mZ hmoD$Z Xÿa OmD$Z nS>Vmo. 

AmH¥$Vr 10.6 : YZwî` ~mUmÀ`m VmUboë`m Xmoarda R>odbobm ~mU. 
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10.2.4 C§Mrda Agboë`m dñVwMr pñW{VO D$Om© 

dñVybm C§Mrda CMbbo Va {VÀ`m COo©_Ü`o dmT> hmoVo. H$maU {Vbm da C§Mrda CMbVmZm 
{VÀ`mda JwéËd~bmÀ`m {déÜX {XeoZo H$m`© Ho$bo OmVo. AemàH$mao Aem dñVyÀ`m_Ü`o AgUmè`m 
D$O}bm JwéËd pñW{VO D$Om© åhUVmV.

EImXr dñVy O[_ZrnmgyZ R>am[dH$ {~§Xÿn`ªV CMbë`mg JwéËdmH$f©UmÀ`m {déÜX {XeoZo Oo 
H$m`© KS>Vo Ë`mbm O[_ZrÀ`m da EImÚm q~Xÿn`ªVMr dñVyMr JwéËd {ñW{VO D$Om© åhUVmV.

CMrda Agboë`m dñVwMo JwéËd pñWVrO D$O}Mo g_rH$aU V`ma H$aUo gmono Amho.

  O[_Z

AmH¥$Vr 10.7

g_Om EH$m dñVwMo dñVw_mZ m {Vbm O{_ZrnmgyZ h C§Mrda CMbbo OmVo. `mgmR>r ~bmMr 
Amdí`H$Vm AgVo. dñVwbm da CMbÊ`mgmR>r H$_rVH$_r ~b ho dñVyÀ`m dñVy_mZm~amo~a nm{hOo 
åhUOoM mg hmò . Ho$bobo H$m ©̀ d dñVyZo {_i{dbobr D$Om© g_mZ AgVo Oa dñVwda JwéËd ~bmÀ`m 
{déÜX Ho$bobo H$m`© W Agob Va

Ho$bobo H$m`© W = ~b x {dñWmnZ
               = mg x h
               = mgh

åhUyZ dñVyda Ho$bobo H$m`© mgh  Amho. åhUyZ dñVwbm mgh EH$H$ D$Om© {_iVo. hr 
dñVyMr pñW{VO D$Om© (Ep) Amho. 

                  Ep = mgh                        (10.6)

A{YH$ _m[hVr {_idm : dñVyMr H$moUË`mhr C§Mrdarb pñW{VO D$Om© hr Vwåhr {ZdS>boë`m O{_ZrMm 
n¥ð>^mJ qH$dm eyÝ` n¥ð>^mJ `mda Adb§~yZ AgVo. EImÚm dñVyMr {Xboë`m C§Mrda R>am[dH$ pñW{VO 
D$Om© AgVo, C§Mr ~Xbbr H$s pñW{VO D$O}Mr qH$_V nU ~XbVo. 
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BH$S>ohr bj Úm H$s JwéËd ~bmZo Ho$bobo H$m`© ho dñVyMr gwédmVrMr Am{U A§[V_ pñWVr 
`m§À`m Cä`m C§Mrda Adb§~yZ AgVo dñVy Á`m _mJ©mZo JVr_mZ Pmbr Amho Ë`m _mJm©da Adb§~yZ 
ZgVo AmH¥$Vr 10.8 _Ü`o Aer pñWVr XmI{dbr Amho H$s EH$ R>moH$im pñWVr A nmgyZ pñWVr 
B n`ªV doJdoJù`m XmoZ _mJm©Zr nmohmoM{dbm Amho. g_Om C§Mr AB=h, XmoÝhr pñWVr_Ü`o dñVyda 
Ho$bobo H$m`© mgh Amho. 

AmH¥$Vr 10.8

CXmhaU 10.5 : 10 Kg dñVw_mZmMr EH$ dñVw O[_ZrnmgyZ 6 m C§Mrda CMbbr Amho 
Va dñVw_Ü`o Agbobr D$Om© H$mT>m; {Xbobo g= 9.8 ms-2

CH$b : dñVwMo dñVw_mZ m = 10 Kg

    {dñWmnZ (C§Mr) h = 6m Am{U
JwéËd ËdaU g = 9.8 ms-2

g_rH$aU 10.6 déZ
pñW{VO D$Om© = mgh
		     = 10 Kg x 9.8 ms-2 x 6m
		     = 588 J
pñW{VO D$Om© 588 J Amho. 

CXmhaU 10.6 : 12 kg dñVw_mZmMr EH$ dñVw O[_ZrnmgyZ EH$m R>am[dH$ C§Mrda Amho. Oa 
dñVwMr pñW{VO D$Om© 480J Agob Va dñVyMr O{_ZrnmgyZMr C§Mr H$mT>m. {Xbobo g=10ms-2

CH$b :  dñVyMo dñVw_mZ, m=12 Kg
     pñW{VO D$Om© Ep= 480 J
		          Ep = mgh
		  480J=12Kg x 10 ms-2 x h
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		        h  =        480 J
	          		     12Kg x 10 ms-2

	     	       h  =  4m
dñVy O[_ZrnmgyZ 4 m C§Mrda Amho. 

10.2.5 D$O}Mr doJdoJir éno Am§Van[adV©Zr` AmhoV H$m?

Amåhr EH$m D$O}Mo én Xþgè`m D$O}À`m énmV énmV§a H$é eH$Vmo H$m ? {ZgJm©V Amnë`mbm 
D$Om© énm§VamMr AZoH$ CXmhaUo nmhm`bm {_iVmV.

CnH«$_ 10.13
OO N>moQ>o g_wh H$éZ ~gm.

OO {ZgJm©Vrb D$Om© énm§VamMo doJdoJio _mJ© `mda MMm© H$am.

OO Imbrb àíZm§Mr Vw_À`m g_whmV MMm© H$am.
   	 a) {haì`m dZñnVr AÞ H$go V`ma H$aVmV ?
   	 b) Ë`m§Zm D$Om© H$moRy>Z {_iVo ?
   	 c) hdm EH$m {R>H$mUmhþZ Xþgè`m {R>H$mUr H$m dmhVo ?
   	 d) H$moigm Am{U noQ´>mo{b`_ `mgmaIr B§YZo H$er  ~ZVmV ? 
   	 e) H$moUË`m àH$maMo D$Om© énm§Va nmÊ`mÀ`m MH«$mbm H$maUr^yV Amho. ? 

CnH«$_ 10.14
OO _mZdmMo AZoH$ CnH«$_ Am{U Ë`m§Zo Cn`moJ Ho$boë`m CH$aUm_Ü`o D$O}Mr énm§Vao gm_rb 

AmhoV. 
OO Aem àH$maMo _mZdr CnH«$_ Am{U CnH$aUo `m§Mr `mXr ~Zdm.
OO  àË`oH$ _mZdr CnH«$_ Am{U CnH$aUo `m§À`m_Ü`o H$moUË`m àH$maMo D$Om© énm§Va hmoVo Vo 

AmoiIm ?

10.2.6. D$Om© g§ajUmMm {Z`_

CnH«$_ 10.13 Am{U CnH«$_ 10.14 _Ü`o Amåhr {eH$bmo AmhmoV H$r D$Om© EH$m ñdénm_YÿZ 
Xþgè`m ñdénmV énmV§arV hmoVo. EHy$U D$Om© énm§VamÀ`m nyduMr Am{U énmVam§À`m Z§VaMr Aem 
EHy$U D$O}Mo H$m` hmoVo ? D$Om© énm§VamÀ`m AdñWoV EHy$U D$Om© ~XbV Zmhr. hmM D$Om© g§ajU 
{Z`_ Amho. `m {Z`_mZwgma D$Om© hr \$º$ EH$m ñdénmVyZ Xþgè`m ñdénmV énm§VarV H$aVm `oVo. Vr 
V`ma nU H$aVm `oV Zmhr, Zme nU H$aVm `oV Zmhr. énm§VamÀ`m nyduMr D$Om© Am{U énm§VamÀ`m 
Z§VaMr D$Om© XmoÝhr g_mZ AgVmV. D$Om© g§ajUmMm {Z`_ àË`oH$ pñWVrV Am{U gd© àH$maÀ`m 
énm§VaUm_Ü`o bmJy nS>Vmo. 
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EH$ gmYo CXmhaU nhm. g_Om EH$m dñVyMo dñVw_mZ m AgyZ Vr h C§MrdéZ _wº$nUo Imbr 
\o$H$br. gwédmVrbm pñWVrO D$Om© mgh Amho Am{U JVrO D$Om© 0 (eyÝ`) Amho. JVrO D$Om© 0 
H$m Amho ? hr eyÝ` Amho. H$maU `mMm gwédmVrMm doJ 0 Amho. AemàH$mao dñVwMr EHy$U D$Om© 
mgh Amho. Ooìhm dñVy Imbr nS>Vo Voìhm Ë`mÀ`m pñW{VO D$O}Mo énm§Va JVrO D$O}V hmoVo. Oa 
{Xboë`m jUr dñVyMm doJ v Agob Va JVrO D$Om© 1/2mv2 hmoVo. dñVy Oer Oer  Imbr `oVo 
Voìhm pñW{VO D$Om© H$_r hmoV OmVo Am{U JVrO D$Om© dmT>V OmVo. Ooìhm dñVw O{_Zrda nmohMob 
Voìhm h=0 hmoB©b ̀ m pñWVrV dñVwMm OmñVrV OmñV A§{V_ doJ v hmoB©b. åhUyZ AmVm JVrO D$Om© 
OmñV d pñWVrO D$Om© H$_r hmoB©b. na§Vw àË`oH$ q~Xÿbm dñVyMr pñW{VO D$Om© Am{U JVrO D$Om© 
`m§Mr ~oarO g_mZ amhVo. AWm©V. 

pñW{VO D$Om© + JVrO D$Om© = pñWam§H$
                 qH$dm
mgh + 1/2 mv2 = pñWam§H$ .........(10.7)

EImÚm dñVyMr pñW{VO D$Om© Am{U JVrO D$Om© ̀ m§Mr ~oarO åhUOoM EHy$U ̀ m§[ÌH$ D$Om© hmo`. 

EImXr dñVw _wŠVnUo Imbr `oVo Ë`mdoir Ë`m§À`m _mJm©darb H$moUË`mhr q~Xÿ da pñW{VO 
D$Om© OodT>r H$_r AgVo VodT>r JVrO D$O}_Ü`o dmT> hmoVo (`oWo dñVyÀ`m doJmda n[aUm_ H$aUmam 
hdoMm {damoY {dMmamV KoVbm Zmhr) AemàH$mao JwéËd pñW{VO D$O}Mo JVrO D$O}_Ü`o H$m`_Mo 
énm§Va hmoV amhVo. 

CnH«$_  10.15
20 Kg dñVw_mZ Agbobr dñVw _wŠVnUo 4 m C§MrdéZ Imbr \o$H$br OmVo. Imbrb 

VŠË`mZwgma àË`oH$ pñWVrVrb pñW{VO D$Om© Am{U JVrO D$Om© `m§Mr VwbZm H$éZ VŠË`mVrb 
[aH$må`m OmJm ^am. 

dñVwÀ`m C§Mrda Amho 

Vr pñWVr (m) 
pñW{VO D$Om©
(Ep= mgh) 

J

JVrO D$Om©
(Ek= mv2/2) 

J

Ep+ Ek

J

4
3
2
1

O[_ZrnmgwZ WmoS>o da

OO  {heo~mbm gaién XoÊ`mgmR>r g qH$_V 10ms-2 ¿`m.
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`mda {dMma H$am !
Oa {ZgJm©V D$Om© énm§Va Pmbo Zmhr Va H$m` hmoB©b ? EH$m {dMmamZwgma D$Om© énm§Vam{edm` 

OrdZ eŠ` Zmhr. Vwåhr `mbm gh_V AmhmV H$m ?

10.3 H$m`© H$aÊ`mMm Xa
Amåhr gd© g_mZ XamZo H$m`© H$aVmo H$m ? `§Ìo D$O}Mm Cn`moJ Am{U énm§Va g_mZ XamZo 

 H$aVmV H$m ? D$Om© énm§Va H$aUmao EO§Q> doJdoJù`m XamZo H$m`© H$aVmV. ho Imbrb CnH«$_m_Ü`o 
g_OwZ ¿`m. 

CnH«$_  10.16
OO g_Om XmoZ _wbo A Am{U B _mZm . g_Om XmoKm§Mo dOZ g_mZ Amho. XmoKo XmoZ doJdoJi`m  

Xmoarda MT>m`bm gwédmV H$aVmV. XmoKo 8m C§Mrda nmohmoMVmV. g_Om ho H$m`© H$aÊ`mg A 
Zo `mgmR>r 15S KoVbo Am{U B Zo `mgmR>r 20S KoVbo AmhoV.

OO àË`oH$ _wbmH$Sy>Z Ho$bobo H$m`© {H$Vr Amho ?

OO H$obobo H$m`© g_mZ Amho. na§Vw A Zo H$m`© H$aÊ`mgmR>r B nojm H$_r doi KoVbm Amho. 

OO g_Om {Xboë`m 1s _Ü`o H$moUË`m _wbmZo OmñV H$m`© Ho$bo Amho ? 

{Xbobo H$m`© EH$ eŠVr_mZ ì`ŠVr Anojonojm H$_r doio_Ü`o nyU© H$é eH$Vo. A{YH$  
e{ŠVembr dmhZ {Xbobm àdmg H$_r e{º$embr dmhZmnojm H$_r doioV nwU© H$é eH$Vo. Amåhr 
_moQ>ma~mB©H$ Am{U _moQ>maH$ma ̀ mgma»`m ̀ §ÌmÀ`m eŠVr~m~V ~mobỳ m. Ë`m§Mo dJuH$aU ho Vr Ho$dT>çm 
doJmZo D$O}V énm§Va qH$dm H$m`© H$aVmV `mda Adb§~wZ Amho Ho$boë`m H$m`m©Mm doJ _moOÊ`mgmR>r 
eŠVrMm Cn`moJ H$aVmo. AWm©V H$m`© {H$Vr doJmZo qH$dm doimZo Ho$bobo Amho. H$m`© H$aÊ`mÀ`m Xambm 
qH$dm D$Om© énmV§arV H$aÊ`mÀ`m Xambm eŠVr Ago åhUVmV. Oa EH$ B§{OZ> t doimV w H$m`© H$aV 
Agob Va eº$rMo$gwÌ

eŠVr  =  H$m`© / doi

qH$dm  P  =  w            (10.8)

                 t
eŠVrMo EH$H$ d°Q> Amho. (ho EH$H$ Ooåg d°Q> (1736-1819) À`m gÝ_mZmW© R>odbo Jobo Amho) 

Vo W ̀ m {MÝhmZo  Xe©{dVmV. 1 d°Q> Ë`m B§{OZmMr eŠVr Amho Omo 1 g|H$Xm_Ü`o 1 Á`yb H$m`© H$aVmo. 
Amåhr ho nU åhUy eH$Vmo H$s Oa D$O}À`m dmnamMm Xa  1JS-1 Amho Va Vr eº$s 1W hmoB©b.

1 d°Q> = 1 Á`yb / goH§$X qH$dm 1W=1JS-1

Amåhr D$Om© ñWmZmV§amMo Cƒ Xa {H$bmo d°Q> (KW) _Ü`o ì`ŠV H$aVmo. 
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1 {H$bmo d°Q> = 1000 d°Q>
1 kW = 1000 W qH$dm 1 kW = 1000 J s-1

EImÚm B§{OZmMr eŠVr doioZwgma ~XbV amhVo. ̀ mMmM AW© Agm hmoVmo H$s B§{OZ> doJdoJù`m 
doir doJdoJù`m XamZo H$m ©̀ H$aVmo. åhUyZM gamgar eŠVrMr g§H$ënZm Cn`moJr Amho. Amåhr gamgar 
eŠVr hr EHy$U dmnabobr D$Om© d EHy$U doi `mZo ^mJwZ {_i{dVm `oVo. 

CXmhaU 10.7 : XmoZ _wbr àË`oH$sMo dOZ 400 N Amho AgyZ Ë`m Xmoarda 8 _r C§Mr n`ªV 
MT>VmV EH$m _wbrMo Zm§d A d Xþgè`m _wbrMo Zm§d B Amho. ho nyU© H$aÊ`mgmR>r A _wbrbm 
20S Va B _wbJr 50 S doi KoVo. àË`oH$ _wbrZo IM© Ho$bobr eŠVr H$mT>m ?
CH$b : 

i)	A _wbrZo IM© Ho$bobr eŠVr : 
	 _wbrMo dOZ mg = 400 N
	 {dñWmnZ (C§Mr) h=8m
	 KoVbobm doi  = 20s
	 g_rH$aU (10.8) nmgyZ
	 eŠVr (P) =  Ho$bobo H$m`© / KoVbobm doi
	 =  mgh
          t
	

=
  400 N x 8m

		  20s
	 = 160 W

ii) B - _wbrZo IM© Ho$bobr eŠVr 
	 _wbrMo dOZ mg = 400 N
	 {dñWmnZ (C§Mr) h = 8 m
	 KoVbobm doi t = 50 S
	

eŠVr P =
   mgh

	                   t
           = 400 N x 8m
                  50 S
     	  = 64 W
A _wbrZo IM© Ho$bobr eŠVr 160 W Amho
B _wbrZo IM© Ho$bobr eŠVr 64 W Amho
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CXmhaU 10.8
50 Kg dOZ Agbobm EH$ _wbJm niV {OÝ`mÀ`m 45 nm`è`m 9 goH§$XmV MT>Vmo. àË`oH$ 

nm`arMr C§Mr 15 cm Va Ë`mMr eŠVr H$mT>m g = 10 ms-2 ¿`m.
CH$b :

_wbmMo dOZ mg=50 Kg x 10 ms-2 = 500 N

{OÝ`mMr C§Mr   h = 45  x      15 m    =  6.75 m
                                     100 m

MT>Ê`mgmR>r KoVbobm doi  t = 9 S
g_rH$aU (10.8) déZ
eŠVr P=  Ho$bobo H$m`©/ KoVbobm doi
       =    mgh
	              t
	 = 500 N x 6.75 m  = 375 W
               9S            
    eŠVr hr 375 W Amho.

àíZ :
1) eŠVr åhUOo H$m` ?
2) "1 d°Q> eŠVr' Mr ì`m»`m {bhm.
3) EH$ {Xdm 1000 J {dÚwV D$Om© 10 S  _Ü`o {_i{dVmo Va Ë`mMr eŠVr H$m` ?
4) gamgar eŠVr Mr ì`m»`m {bhm. 

CnH«$_  10.17

OO Vw_À`m KamV ~g{dboë`m {dÚwV _rQ>a d BVa ^mJm§Mo bjnwd©H$ {ZarjU H$am.
OO àË òH$ {Xder gH$mir 6.30 a.m. Am{U g§Ü`mH$mir 6.30 p.m. dmOVm _rQ>aMo [aqS>J ¿`m.
OO {Xdgmbm {H$Vr `w{ZQ> IM© Pmbo ?
OO amÌrÀ`m doiobm {H$Vr `w{ZQ> IM© Pmbo ?
OO darb CnH«$_ Odi Odi EH$ AmR>dS>m H$am.
OO Amboë`m AmH$S>çmdéZ {ZîH$f© H$mT>m.

OO Vw_Mo {ZarjU Am{U {dÚwV _rQ>aMo {Xboë`m _{hÝ`mÀ`m [~bMo {ddaU ̀ m_Ü`o VwbZm H$am.
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                     `mdéZ Vwåhr H$m` {eH$bmV

OO EImÚm dñVyda Ho$bobo H$m`© åhUOo Ë`mda bmdboë`m OmoamMo n[a_mU d OmoamÀ`m {XeoZo 
dñVyZo AmH«${_bobo A§Va `m§Mm JwUmH$ma hmo`. H$m`m©Mo EH$H$ Á`wb Amho. 1 Á`yb = 1 
Ý`yQ>Z x 1 _rQ>a

OO  EImÚm dñyMo {dñWmnZ eyÝ` Agob Va OmoamZo Ë`m dñVyda Ho$bobo H$m`© gwÜXm eyÝ` AgVo.

OO  Oa EImÚm dñVw_Ü ò H$m ©̀ H$aÊ`mMr j_Vm Agob Va åhQ>bo OmVo H$s Ë`m_Ü ò D$Om© Amho. 
Oo H$m`m©Mo EH$H$ Amho, VoM D$O}Mo EH$H$ Amho.

OO  EImÚm JVr_mZ dñVy_Ü`o {VÀ`m doJm_wio {Z_m©U hmoUmè`m D$O}bm JVrO D$Om© åhUVmV. 
dñVyMo dñVw_mZ m, Vr  v doJmZo JVr_mZ hmoV Agob Va JVrO D$Om© 1/2 mv2 À`m ~amo~a 
AgVo.

OO EImÚm dñVyMr pñWVr qH$dm AmH$ma ̀ m_Yrb n[adV©Zm_wio {Z_m©U Pmboë`m D$O}bm pñW{VO 
D$Om© åhUVmV. O{_ZrnmgyZ h CMtda CMboë`m m dñVw_mZ Agboë`m dñVwMr JwéËd 
pñWVrO D$Om© mgh hmoVo. 

OO D$Om© g§ajU {Z`_mZwgma D$Om© hr EH$m ñdénmVyZ Xþgè`m ñdénmV énm§VarV H$aVm ̀ oVo. D$Om© 
hr {Z_m©U H$aVm `oV Zmhr Zme hr H$aVm `oV Zmhr. énmV§amÀ`m nyduMr D$Om© d énm§VaÀ`m 
Z§VaMr D$Om©  XmoÝhr Zoh_r g_mZ AgVmV.

OO {ZgJm©V D$Om© doJdoJù`m ñdénmV AgVo Ogo JVrO D$Om©, pñW{VO D$Om©, CîUVm D$Om©, 
amgm`{ZH$ D$Om© BË`mXr, dñVyMr JVrO D$Om© Am{U {ñW{VO D$Om© `m§Mr ~oarO åhUOoM 
Vrbm `m§[ÌH$ D$Om© åhUVmV.

OO Ho$boë`m H$m`m©Mm Xa åhUOoM eŠVr hmo`. eº$sMo S.I. EH$H$ d°Q> Amho. 1W=1J/s

OO 1 KW XamZo 1 VmgmV dmnaboë`m D$O}bm 1 kWh åhUVmV.

 ñdmÜ`m`

1. 	Imbrb {Xbobo CnH«$_ bjnwd©H$ nhm. H$m`© eãXmÀ`m ì`m»`oZwgma `oWo H$m`© hmoV Amho 
H$s Zmhr Vo gm§Jm.
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OO gw_m EH$m VbmdmV nmohV Amho.

OO EH$m JmT>dmZo Amnë`m nmR>rda dOZ (~moPm) KoVbo Amho.

OO EH$ ndZ M¸$s {d{har_YwZ nmUr ~mhoa H$mT>V Amho.

OO EH$m {haì`m dZñnVrV àH$meg§íbofUmMr {H«$`m hmoV Amho. 

OO EH$ B§{OZ Q´>oZ bm AmoT>V Amho.

OO CÝhmV YmÝ` dmiV Amho.

OO EH$ {eS>mMo Jb~b dmè`mZo JVr_mZ Ambo Amho.

2. 	 EH$m dñVybm O[_ZrdéZ R>am{dH$ H$moZm_YyZ \o$H$bo AgVm Vr EH$m dH«$ _mJm©Zo JVr_mZ 
hmoD$Z O{_Zrda `oD$Z nS>Vo dñVyÀ`m _mJm©Vrb gwédmVrMm Am{U A§{V_ q~Xÿ EH$m 
AmS>ì`m g_m§Va aofoda Amho Va JwéËd ~bmZo dñVyda {H$Vr H$m`© Ho$bo Amho ?

3. 	 EH$m ~°Q>ar_Ü`o ~ë~ OiVmo. `m {H«$`o_Yrb D$Om© énm§VamMo dU©Z H$am.

4. 	20 dñVw_mZmda bmdbobm Omoa doJmbm 5m s-1 nmgyZ 2m s-1 _Ü`o énm§VarV H$aVo. Va 
OmoamÛmao Ho$boë`m H$m`m©Mo _mnZ H$am.

5. 	10 Kg. dñVw_mZmMr EH$ dñVy Q>o~bda A `m q~Xÿda R>odbr Amho. hr. B q~Xÿ n`ªV 
gaH${dbr OmVo.Oa q~Xÿ A Am{U q~Xÿ B bm EH$Ì AmUUmar aofm g_m§Va Amho Va dñVwda 
JwéËd ~bmZo Ho$bobo H$m`© {H$Vr hmoB©b ? CÎmamMo ñnï>rH$aU H$am.

6. 	_wŠV énmV déZ nS>Umè`m dñVyMr pñWVrO D$Om© H«$_mZo H$_r hmoV OmVo. ho D$Om© g§ajU 
{Z`_mMo C„§KZ Amho H$m ? H$maU gm§Jm.

7. 	Ooìhm Vwåhr gm`H$b Mmb{dVm Voìhm H$moUH$moUË`m D$O}Mo énm§Va hmoVo ?

8. 	Ooìhm Amnbr gd© eŠVr EH$dQy>Z EH$ _moR>m XJS> T>H$bÊ`mMm à`ËZ H$aVm nU Vmo 
XJS> T>H$bÊ`mMm à`ËZ A`eñdr hmoVmo. Voìhm `m pñWVrV D$Oo©Mo ñWmZm§Va hmoVo H$m? 
Amnë`mH$Sy>Z dmnabobr D$Om© H$moR>o Jobr ?

9. 	 EH$m KamV 250 `w{ZQ> D$Om© EH$m _{hÝ`mbm IM© Ho$br OmVo. `oWo D$Om© "Á`yb' _Ü`o 
{H$Vr hmoB©b ?

10. 40 Kg. dñVw_mZ Agbobr EH$ dñVw O[_ZrnmgyZ 5m da C§M CMbbr OmVo. {VMr 
pñW{VO D$Om© {H$Vr Agob ? Oa dñVw _wŠVénmZo Imbr gmoS>br Am{U Vr ~amo~a AÜ`m© 
A§Vamda Agob Va Ë`mdoir Ë`m dñVyMr JVrO D$Om© H$mT>m (g=10 ms-2)

11. n¥ÏdrÀ`m Mmar ~mOwZo {\$aUmè`m CnJ«hmda JwéËd ~bmZo {H$Vr H$m ©̀ Ho$bo OmB©b ? CÎmamMo 
{díbofU H$am.
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12. EImÚm dñVwda ~b CnpñWV Zgob Va Ë`m dñVyMo {dñWmnZ hmoB©b H$m ? {dMma H$am ̀ m 
àíZm~m~V Vw_Mo {_Ì Am{U {ejH$m§À`m~amo~a MMm© H$am.

13. EH$ _Zwî` dmiboë`m JdVmMm ^mam S>moŠ`mda KoD$Z C^m Agë`m_wio Vmo WH$Vmo. Ë`mZo 
H$m§hr H$m`© Ho$bo H$s Zmhr ? CÎmamMo ñnï>rH$aU H$am.

14. EH$m {dÚwV {hQ>aMr Kmo{fV eŠVr (Cî_m§H$) 1500 w Amho. 10 VmgmV Vmo {H$Vr D$O}
Mm Cn`moJ H$é eHo$b ?

15. Amåhr EH$m b§~H$mMm Jmoim EH$m ~mOybm KoD$Z Am§XmobZo H$aÊ`mgmR>r gmoS>bm. Voìhm 
`m_Ü`o hmoUmè`m D$Om© énm§VamMr MMm© H$éZ D$Om© g§ajUmMm {Z`_ ñnï> H$am. b§~H$mMm 
Jmoim H$mhs doimZo pñWa AdñWoV H$m ̀ oVmo ? eodQ>r ̀ m_Yrb D$O}Mo H$m` hmoVo ? hr {H«$`m 
D$Om© g§ajU {Z`_m§Mo C„K§Z H$aVo H$m ?

16. m dñVw_mZmMr EH$ dñVy EH$m pñWa doJ v Zo JVr_mZ hmoVo. dñVyda {H$Vr H$m`© Ho$bo 
nm[hOo åhUOo Vr pñWa AdñWoV `oB©b ?

17. 1500 Kg dñVw_mZ Agbobr EH$ H$ma Or 60 Km/h doJmZo OmV Amho {Vbm 
Wm§~{dÊ`mgmR>r bmdÊ`mV Ambobo H$m`© H$mT>m.

18. Imbrb àË`oH$ pñWVrV M dñVw_mZmÀ`m EH$m R>moH$ù`mda ~b F bmdbo Amho. 
{dñWmnZmMr {Xem n[íM_ nmgyZ nyd© {XeoH$S>o Amho Or EH$m bm§~ ~mUmZo XmI{dbr 
Amho. {MÌm§Zm bjnwd©H$ nhm Am{U gm§Jm H$s Ho$bobo H$m`© F$U, YZ qH$dm eyÝ` Amho.

 

     
19. gmoZr åhUVo H$s AZoH$ ~b H$m`© H$aV AgVrb Var EImÚm dñVwdarb ËdaU eyÝ` hmoD$ 

eH$Vo. {VÀ`mer Vwåhr gh_V AmhmV ? H$m ?

20. Mma CnH$aUo. Á`m§Mr àË`o§H$mMr  eŠVr 500 w AgyZ Vr 10 Vmg MmbVmV Va Ë`m§Zr 
dmnabobr D$Om© KWh _Ü`o H$mT>m.

21. _wŠVénmV Imbr nS>V Agbobr dñVy O{_Zrda `oD$Z Wm§~Vo `m dñVyÀ`m JVrO D$Oo}Mo 
H$m` hmoVo ?

*****
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ÜdZr

àH$aU - 11

ÜdZr  
(Sound)

Amåhr XaamoO {d{dY ómoV Ogo H$s _mZd, njr, K§Q>m, `§Ìo, dmhZo, XþaXe©Z, ao{S>Amo BË`mXr 
nmgyZ AmdmO EoH$Vmo. g§doXZm CËnÞ H$aVo. D$O}Mr doJdoJir éno XoIrb AmhoV Ogo H$s `m§{ÌH$ 
ÜdZr EH$ D$O}Mo ñdén Amho, Vo H$mZmV D$Om©, CîUVm D$Om©, àH$me D$Om© BË`mXr. _mJrb  nmR>mV 
Vwåhr ̀ m§[ÌH$ D$O}Mm Aä`mg Ho$bm AmhmV. D$O}À`m g§ajUm~Ôb {eH$bm AmhmV. Ë`mZwgma AmnU 
D$O}bm CËnÞhr H$é eH$V Zmhr Am{U D$O}Mm  Zmehr H$é eH$V Zmhr Vwåhr Ho$di {Vbm EH$m 
ñdénmVyZ Xþgè`m ñdénmV énm§VarV H$é eH$Vm. Ooìhm Q>mir dmO{dVm Voìhm ÜdZr {Z_m©U hmoVmo. 
Vwåhr D$Om© IM© Z H$aVm ÜdZr {Z_m©U H$é eH$Vm H$m ? ÜdZr CËnÞ H$aÊ`mgmR>r Vwåhr H$moUË`m D$O}
À`m ñdénmMm Cn`moJ Ho$bm? ̀ m àH$aUmV AmnU ÜdZr H$gm {Z_m©U hmoVmo Am{U H$moUË`m _mÜ`_mV 
H$em àH$mao Vmo àgm[aV hmoD$Z Amnë`m H$mZm§Ûmao J«hU Ho$bm OmVmo ho {eHy$ `m.

11.1 ÜdZrMr {Z{_©Vr (Production of Sound)
CnH«$_ 11.1

OO  EH$ ZmXH$mQ>m KoD$Z Vmo a~ar n°S>da AmXim d H§$nZo {Z_m©U H$éZ Vmo Vw_À`m H$mZmOdi AmUm.

OO  Vwåhr ÜdZr EoH$bm H$m ?
OO  H§$n nmdV AgUmè`m ZmXH$mQ>`mÀ`m EH$m ^wOobm Vwåhr Amnë`m ~moQ>mZo ñne© H$am Am{U 

Vwåhmbm Ambobm AZw^d {_Ìm§Zm gm§Jm.
OO  AmVm EH$ Q>o~bQ>o{Zg ~m°b qH$dm ßb°ñQ>rH$Mm M|Sy> KoD$Z Vmo EH$m Xmoè`mZo EH$m AmYmambm 

~m§Ym(EH$ _moR>r gwB© Am{U Xmoam ¿`m. Xmoè`mÀ`m EH$m Q>moH$mbm JmR> _méZ Xþgao Q>moH$ M|Sy>bm 
AmodyZ ¿`m.) Z§Va H§$n nmdV AgUmè`m ZmXH$mQ>çmÀ`m EH$m ^wOoMm ñne© M|Sy>bm H$am 
(AmH¥$Vr 11.1)

OO H$m` KS>Vo Ë`mMo {ZarjU H$am Am{U {_Ìm~amo~a MMm© H$am. 

AmH¥$Vr 11.1  : Q>m§Jboë`m Q>o~b - Q>o{ZgÀ`m M|Sy>bm H§$n nmdUmè`m ZmXH$mQ`mÀ`m ^yOobm ñne©
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CnH«$_ 11.2
OO EH$ narjmZir qH$dm EH$ ½bmg nyU© nmÊ`mZo ̂ éZ ¿`m. AmH¥$Vr 11.2 _Ü ò  XmI{dë`mà_mUo 

H§$n nmdUmè`m ZmXH$mQ>çmÀ`m EH$m ^wOoMm ñne© ½bmg_Yrb nmÊ`mÀ`m n¥ð>^mJmbm H$am.
OO Z§Va AmH¥$Vr 11.3 _Ü`o XmI{dë`m à_mUo H§$n nmdUmè`m ZmXH$mQ>çmÀ`m XmoÝhr ^wOm 

½bmg_Yrb nmÊ`mV ~wS>dm.
OO XmoÝhr pñWVrV H$m` hmoVo `mMo {Z[ajU H$am.
OO Ago H$m hmoV Amho, `mMr Amnë`m {_Ìm~amo~a MMm© H$am.

AmH¥$Vr 11.2 H$§n nmdUmè`m ZmXH$mQ>çmÀ`m EH$ ^wOm nmÊ`mÀ`m n¥ð>^mJmbm ñne© H$arV Amho. 

AmH¥$Vr 11.3 H$§n nmdUmè`m ZmXH$mQ>çmÀ`m XmoÝhr ^wOm ½bmg_Yrb nmÊ`mV ~wS>{dë`m AmhoV.

darb CnH«$_mVwZ Vwåhr H$moUVo AZw_mZ H$mT>mb ? Vwåhr H$moUË`mhr H§$n nmdUmè`m dñVw{edm` 
ÜdZr CËnÞ H$é eH$Vm H$m` ?

darb CnH«$_m_Ü`o AmnU ZmXH$mQ>çmÀ`m AmKmVmÛmao ÜdZr CËnÞ Ho$bm Amho. AmnU 
doJdoJù`m dñVy§Zm AmoTy>Z, IaSy>Z, aJSy>Z, \w§$Hy$Z qH$dm hbdyZ ÜdZr {Z_m©U H$é eH$Vmo. darb 
CnH«$_mV Amåhr dñVyÀ`m ~m~VrV H$m` Ho$bo ? AmnU dñVy_Ü`o H§$nZo {Z_m©U H$éZ ÜdZr {Z_m©U 
Ho$bm. H§$nZmMm AW© Agm Amho H$s, H$moUË`mhr dñVyMr OmoamV nwT>o _mJo hmbMmb H$aUo hmo`. 
_Zwî`mMm AmdmO Ë`mÀ`m ñda`§ÌmVrb ñdaV§Vy H§$n nmdë`m_wio {Z_m©U hmoVmo. EImXm njr Ooìhm 
Ë`mMo n§I \$S>\$S>{dVmo, Vwåhr EoH$Vm H$m ? {dMma H$am, _Y_mer CS>V AgVmZm JwUJwUÊ`mMm 
AmdmO H$gm ̀ oVmo ? EH$m a~a ~±S>bm VmUyZ YéZ gmoS>ë`mg Vmo H§$n nmdyZ ÜdZr {Z_m©U H$aVmo. Oa 
Vwåhr H$Yr Ago Ho$bo Zgë`mg H$éZ nhm Am{U VmUboë`m a~amMo {ZarjU H$am. 
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CnH«$_ 11.3

OO {d{dY àH$maÀ`m dmÚm§Mr ̀ mXr H$am Am{U Amnë`m {_Ìm~amo~a dmÚmVrb H$moUVm ̂ mJ H§$n 
nmdyZ ÜdZr {Z_m©U H$aVmo `mda MMm© H$am. 

11.2 ÜdZrMo àgmaU (Pagation of Sound ) 

H§$n nmdUmè`m dñVw_wio ÜdZr {Z_m©U hmoVmo. ^m¡[VH$ nXmW© qH$dm dñVy `m_YyZ ÜdZrMm àgma 
hmoVmo Ë`mbm _mÜ`_ åhUVmV. Vo _mÜ`_ KZ, Ðd d dm`y nU Agy eHo$b. ÜdZr ómoVmnmgyZ {Z_m©U 
hmoD$Z EoH$Umè`m n`ªV nmohmoMVmo.

Ooìhm EImXr dñVy H§$n nmdV AgVo Voìhm Vr Amnë`m^modVr _mÜ`_mVrb H$UmZmhr H§$nrV 
H$aVo. H§$n nmdUmè`m dñVynmgyZ ho H$U àË`jnUo Amnë`m H$mZm§n`ªV àdmg H$aV ZmhrV. 

H§$n nmdUmè`m dñVyÀ`m Odi AgUmao _mÜ`_mVrb H$U {dñWm{nV hmoVmo. hm H$U OdiÀ`m 
Xþgè`m H$Um§da Omoa bmdVmo. Ë`m_wio pñWa pñWVrVrb H$U pñWa pñWVrnmgyZ {dñWm{nV hmoVmo. 
nwT>À`m H$Umbm {dñWm{nV Ho$ë`mZ§Va n{hbm H$U Amnë`m _wi pñWVr_Ü`o `oVmo, Omon`ªV Vw_À`m 
H$mZmn`ªV ÜdZr nmohmoMVmo Zmhr Vmo n`ªV hr {H«$`m AerM gwé amhVo. _mÜ`_m_Ü`o {Z_m©U Pmbobr 

ApñWaVm _mÜ`_m§À`m H$Um_YyZ Zmhr Va _mÜ`_m_YyZ nwT>o g§H«${_V hmoVo.

	 Va§J EH$ {djmô  Amho d Vmo _mÜ`m_m_YyZ àgmarV hmoVmo Ë`mdoir _mÜ`_mVrb H$U eoOmè`mÀ`m 
H$Um§Zm JVr_mZ H$aVmV Am{U ho H$U AemM àH$maMr JVr eoOmaÀ`m H$Um§_Ü`o {Z_m©U H$aVmV 
_mÜ`_mVrb H$U ñdV: nwT>o OmV ZmhrV na§Vw {djmo^ nwT>o OmVmo H$moUË`mhr _mÜ`_mV ÜdZr àgmaU 
hmoVmZm Zo_Ho$ AgoM KS>Vo åhUyZM ÜdZrbm Va§J ñdénmV _mZbo OmVo. ÜdZr Va§J ho _mÜ`_mVrb 
H$Um§À`m JVrÛmao ào[aV Ho$bo OmVmV Ë`m§Zm `m§[ÌH$ Va§J åhUVmV.

~è`mMdoim ÜdZrÀ`m àgmaUmMo _mÜ`_ hdm AgVo Ooìhm EImXr H§$n nmdUmar dñVy nwT>o 
OmVo Voìhm Vr {VÀ`m g_moarb hdoÀ`m Xm~mbm T>H$bVo Am{U Ë`m hdoMo nwT>À`m {XeoZo g§nrS>Z 
hmoVo d Cƒ Xm~mMo joÌ {Z_m©U hmoVo. `m joÌmbm g§nrS>Z (c) åhUVmV ho AmH¥$Vr 11.4 _Ü`o 
XmI{dbo Amho. ho g§nrS>Z H§$nrV dñVw nmgyZ Xþa OmD$ bmJVo. Ooìhm H§$nrV dñVy _mJrb ~mOyg 
OmD$ bmJVo Voìhm H$_r Xm~mMo joÌ {Z_m©U hmoVo Ë`mbm {dabVm (R) Ago åhUVmV ho AmH¥$Vr 
11.4 _Ü`o XmI{dbo Amho. Ooìhm EImXr dñVy nmR>r_mJo OmoamZo hmbMmb H$aVo Voìhm hdo_Ü`o 
g§nrS>Z d {dabVm `m§Mr _m{bH$m {Z_m©U hmoVo. hoM ÜdZr Va§J {Z_m©U H$aVmV d _mÜ`_mÛmao 
àgmarV hmoVmV. g§nrS>Z ho OmñV Xm~mMo joÌ Amho Va {dabVm ho H$_r Xm~mMo joÌ Amho. Xm~ hm 
{Xboë`m KZ\$imVrb _mÜ`_mVrb H$Um§À`m g§»`oer g§~§{YV Amho. {Xboë`m _mÜ`_mVrb OmñV 
KZVm Agbobo H$U OmñV Xm~ Xe©{dVmV Am{U H$_r KZVm Agbobo H$U H$_r Xm~ Xe©{dVmV. 
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AmH¥$Vr 11.4- H$§n nmdUmar dñVy _mÜ`_mV g§nrS>Z (c) VgoM {dabVm (R) `m§Mr loUr V`ma H$aVo. 

àíZ
1.	 H§$n nmdUmè`m dñVynmgyZ {ZKmbobm ÜdZr _mÜ`_m_m\©$V Amnë`m H$mZm§n`ªV H$gm 

nmohmoMVmo ?
2. 	Vw_À`m emioVrb K§Q>m ÜdZr H$gm {Z_m©U H$aVo ? 
3. 	 ÜdZr Va§JmZm `m§[ÌH$ Va§J H$m åhUVmV ?
4. 	Ago g_Om H$s Vwåhr {_Ìm§gmo~V M§Ðmda Jobm AmhmV, Vw_À`m {_ÌmZo {Z_m©U Ho$bobm 

AmdmO Vwåhr EoHy$ eH$mb H$m ?

11.2.1 ÜdZrVa§J ho AZwVa§J AmhoV 

CnH«$_ 11.4
OO EH$ pñà¨J ¿`m. Ë`m pñà¨JMm AmH¥$Vr 11.5 (a) _Ü ò XmI{dë`m à_mUo {VMo EH$ Q>moH$ Vwåhr 

Yam d Xþgao Q>moH$ {_ÌmH$S>o Úm d AmVm Vw_À`m {_ÌmÀ`m {XeoZo pñà¨Jbm _moR>m Y¸$m Úm. 

OO Vwåhr `oWo H$m` nmhVm ? Oa Vwåhr Vw_À`m hmVmVrb pñà¨Jbm nwÝhm nwÝhm T>H$bV d AmoT>V 
Agmb Va AmnU H$m` {ZarjU Ho$bmV ? 

OO Oa AmnU EH$ pñà̈Jda {MÝh bmdbo Va AmnU nhmb H$s pñà̈Jda bmdbobo {MÝh {djmô mÀ`m 
àgmaUmÀ`m {Xeobm g_mV§a nwT>o - _mJo hmoVmZm {XgVo. 

 AmH¥$Vr 11.5 pñà¨J_Yrb AZwVa§J
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Á`m ̂ mJmV pñà¨JMo doQ>moio Odi-Odi ̀ oVmV Ë`m§Zm g§nrS>Z (C) Am{U Á`m ̂ mJmV pñà¨JMo 
doQ>moio Xya-Xya OmVmV Ë`m§Zm {dabVm (R) åhUVmV. g§nrS>Z d {dabVm _m[bHo$Ûmao ÜdZrÀ`m  
_mÜ`_mVyZ àgmaU hmoVo ho Amnë`mbm _m[hV Amho Am{U _mÜ`_mVrb ÜdZrMo àgmaU d pñà̈J_Yrb 
{djmô mMo àgmaU ̀ mMr VwbZm H$é eH$Vmo. ̀ m Va§JmZm AZwVa§J åhUVmV. ̀ m Va§Jm_Ü ò _mÜ`_mVrb 
H$UmMo àgmaU {djmo^mÀ`m àgmaUmÀ`m {Xeobm g_m§Va AgVo. H$U EH$m {R>H$mUmhþZ Xþgè`m 
{R>H$mUr OmV ZmhrV na§Vy Vo Amnë`m pñWa pñWVr_Ü`o nwT>o _mJo Aer Am§XmobZo {Z_m©U H$aVmV. 
`màH$mao ÜdZrVa§JmMo àgmaU hmoVo åhUyZM ÜdZr Va§J ho AZwVa§J AmhoV. 

VoWo AmUIr EH$ àH$maMo Va§J AmhoV Ë`m§Zm AdVa§J åhUVmV. AdV§aJm_Ü`o H$Um§À`m 
hmbMmbrMr {Xem ÜdZrVa§JmÀ`m àgmaUmÀ`m {XeoZo ZgVo Va Amnë`m _wi pñWVrnmgyZ ho H$U 
Imbr da Am§XmobZo H$aVmV. AdVa§J ho Ago Va§J AmhoV H$s _mÜ`_mVrb àË`oH$ H$U Ë`mÀ`m 
_wipñWVrnmgyZ Aer hmbMmb H$aVmo H$s Vr hmbMmb Va§J àgmaUmer b§~énmV AgVo àH$me 
hm AdVa§J Amho _mÌ Ë`mÀ`m_Yrb Am§XmobZo hr _mÜ`_mÀ`m H$Um§Mr ZgVmV VgoM Xm~mMr 
qH$dm KZVoMrhr ZgVmV åhUyZ àH$me Va§J `m§[ÌH$ Va§J ZmhrV. AdVa§JÀ`m ~m~VrV OmñV 
_m[hVr Vwåhr daÀ`m dJm©V {eH$mb. 

11.2.2 ÜdZr Va§JmMo JwUY_© (Charateristics of a Sound wave) 

Amåhr ÜdZr Va§J Ë`mÀ`m JwUY_m©Zo dU©Z H$é eH$Vmo.
OO dma§dmaVm (Frequency)
OO Va§J {dñVma (Amplitude)
OO doJ (Speed)

ÜdZr Va§JmMm AmboI AmH¥$Vr 11.6(c) _Ü ò XmI{dbm Amho. ̀ oWo Ooìhm ÜdZr Va§J _mÜ`_m_
YyZ nwT>o OmV AgVmZm KZVm Am{U Xm~ H$gm ~XbVmo ho XmI{dbo Amho. _mÜ`_mMr KZVm Am{U 
Xm~ {Xboë`m doiobm A§Vamda KZVm d Xm~mÀ`m gamgar qH$_VrÀ`m da Am{U Imbr ~XbVmo. 
Ooìhm bhar _mÜ`_mVyZ àgmaU hmoVmV. Voìhm KZVm Am{U Xm~ `m§À`m_Ü`o H$moUVo ~Xb hmoVmV ho 
AZwH«$_o AmH¥$Vr 11.6(a) Am{U 11.6(b) _Ü`o XmI{dbo Amho.

g§nrS>Z Agm EH$ ^mJ Amho OoWo H$Um§Mr JXu hmoVo Am{U Ë`m§Zm MH«$^mJmÀ`m daÀ`m ^mJmV 
Xe©{dbo OmVo AmH¥$Vr 11.6(c) `m§Mo {eIa H$_mb g§nrS>Z Xe©{dVo. `màH$mao g§nrS>Z Ago joÌ 
Amho H$s Á`mÀ`m_Ü`o KZVm VgoM Xm~ OmñV AgVmV. {dabVm H$_r Xm~mMo joÌ Amho OoWo H$U 
Xÿa-Xya AgVmV.
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ÜdZrMm ómoV

ÜdZrMm ómoV

 Va§Jl¥§J

AmH¥$Vr 11.6 : ÜdZrMr KZVm d Xm~ `m§À`mVrb ~XbmZwgma ÜdZrMo àgmaU hmoVo ho AmH¥$Vr

(a) d (b) _Ü`o XmI{dbo Amho. AmH¥$Vr (c) _Ü`o ÜdZrMr KZVm d Xm~ `m§À`mVrb ~Xb AmboImZo Xe©{dbm Amho.

Ë`m§Zm dH«$^mJmÀ`m Imbrb ̂ mJmV Xe©{dbo OmVo AmH¥$Vr 11.6(c) {eIabm Va§Vl¥§J åhUVmV 
Am{U Imbrb ^mJmbm Ðmo{UH$m åhUVmV. 

H«$_mZo `oUmè`m XmoZ g§nrS>Zo (c) qH$dm XmoZ {dabVm (R) `m_Yrb A§Vambm Va§Jbm§~r 
åhUVmV ho AmH¥$Vr 11.6 (c) _Ü`o XmI{dbo Amho. Va§Jbm§~r Zoh_r l (J«rH$ Aja b°å~S>m) 
Zo OmVo `mMo S.I. EH$H$ _rQ>a (m) Amho. 

hoZ[aM ê$S>më\$ hQ>©P `m§Mm OÝ_ 22 \$o~«wdmar 1857 _Ü`o 

ho_~J© O_©Zr ̀ oWo Pmbm Am{U Ë`m§Mo {ejU ~{b©Z {dÚmnrR>mV Pmbo. Ë`m§Zr 

Oo.gr. _°Šgdob `m§Mo {dÚwV - Mw§~H$s` {gÜXm§V Amnë`m à`moJmÛmao {gÜX 

H$éZ nwï>r Ho$br, Ë`m§Zr ao{S>Amo, Q>o{b\$moZ, Q>o{bJ«m\$, Am{U XÿaXe©Z `m§À`m 

^{dî`mÀ`m {dH$mgmMm nm`m aMbm. Ë`m§Zr àH$me {dÚwV n[aUm_mMm emoY 

bmdbm Ë`mZ§Va Aë~Q>© AmB©ZñQ>mB©Z `m§Zr Ë`m§Mr _m[hVr {Xbr. dma§dmaVoMo 

S.I EH$H$ hQ>©P ho Zm§d Ë`m§À`m gÝ_mZmW© R>odÊ`mV Ambo Amho.
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EImXr KQ>Zm dma§dma H$er KS>V AgVo ho Amnë`mbm dma§dmaVm gm§JVo. g_Om, Vwåhr T>mob 
dmOdV AmhmV. EH$H$ H$mbm_Ü`o Vwåhr {H$Vr doim T>mob dmO{dVmo Ë`mbm Vw_À`m dmO{dÊ`mMr 
dma§dmaVm åhUVmV. Amnë`mbm _m[hV Amho H$s Ooìhm ÜdZr _mÜ`_mVyZ àgmarV hmoVmo Voìhm Ë`mMr 
KZVm H$_mb qH$_VrnmgyZ {H$_mZ qH$_Vrn`ªV ~XbV AgVo. KZVoMr H$_mb qH$_V Vo {H$_mZ 
qH$_V Am{U nwÝhm H$_mb qH$_V ̀ m KZVoÀ`m ~Xbmbm 1 nyU© Am§XmobZ åhUVmV. EH$H$ H$mim_Ü ò 
Pmboë`m Am§XmobZmÀ`m g§» òbm ÜdZr Va§JmMr dma§dmaVm Ago åhUVmV. Oa EH$H$ H$mim_Yrb 
g§nrS>Zm§Mr g§»`m qH$dm {dabVoMr g§»`m åhUOoM ÜdZr bharMr dma§dmaVm hmo`. ho Zoh_r v  
(J«rH$ eãX nu) `mZo Xe©{dbo OmVo. `mMo S.I. EH$H$ hQ>©P ({MÝh HZ.) Amho.

XmoZ H«$_JV g§nrS>Zo qH$dm XmoZ H«$_JV {dabVm ̀ m§Zm {Xboë`m _mÜ`_mVrb EH$m pñWa {~§Xÿbm 
nma H$éZ OmÊ`mgmR>r bmJUmè`m doiobm Ë`m ÜdZr bhatMm AmdV©Z H$mb Ago åhUVmV. Xþgè`m 
eãXmV Amåhr Agohr åhUy eH$Vmo H$s _mÜ`_mÀ`m KZVo_Ü ò EH$ Am§XmobZ nwU© H$aÊ`mgmR>r bmJUmam 
doi åhUOo ÜdZr bhatMm AmdV©Z H$mb hmo`.

ho. 'T' ̀ m {MÝhmZo Xe©{dVmV. ̀ mMo SI EH$H$ goH§$X (s) Amho. dma§dmaVm Am{U AmdV©Z H$mb 
`m_Yrb g§~§Y Imbrb à_mUo Amho.

	 	 u = 1
T

EH$m H$m`©H«$_mV ìhm`mobrZ Am{U ~mgar EH$mM doiobm dmO{dbo OmVmV. XmoÝhr ÜdZrMm 
àdmg hm EH$mM _mÜ`_mV hmoVmo d EH$mdoir hmoVmo. doJdoJio ÜdZr ómoV Agbo Var Ë`m§Mm doJ 
g_mZ Amho. na§Vw AmdmO Amnë`mbm doJdoJim {_iVmo ho ÜdZrÀ`m doJdoJù`m JwUY_m©_wio KS>Vo. 
Cƒ-[ZÀMVm hm EH$ Ë`m_Yrb JwUY_© Amho.

CËg{O©V ÜdZrMr dma§dmaVm Amnbm _|Xÿ H$em àH$mao AZw^dVmo Ë`mbm Cƒ-[ZƒVm Ago 
åhUVmV. Ooìhm H§$nZo erK« JVrMr AgVmV Voìhm dma§dmaVm d Cƒ-[ZƒVm OmñV AgVo. ho AmH¥$Vr 
11.7 _Ü`o XmI{dbo Amho. AemàH$mao EH$H$ H$mbmV EH$m {ZpíMV q~Xÿbm nma H$aUmè`m g§nrS>Zo 
d {dabVoÀ`m g§»`oer Cƒ-ZrMVm g§~§YrV AgVo.

	 doJdoJù`m AmH$mamMo doJdoJù`m pñWVrVrbm dñVy dma§dmaVoZ H§$n nmdVmV d {^Þ Cƒ 
- {ZMVoMo ÜdZr {Z_m©U H$aVmV.
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AmH¥$Vr 11.7 : H$_r AmdmOmMr CÀM- {ZƒVm bhar§Mr dma§dmaVm H$_r
Am{U OmñV AmdmOmMr Cƒ-{ZƒVm bhatMr dma§dmaVm OmñV

_mÜ`_m_Ü`o _wi pñWVrnmgyZ XmoÝhr ~mOybm hmoUmè`m {djmo^mbm Va§J {dñVma (Amplitude) 
Ago åhUVmV. ̀ mbm (A) ̀ m AjamZo Xe©{dVmV ho AmH¥$Vr 11.6 (c) _Ü ò XmI{dbo Amho. ÜdZrgmR>r 
KZVm qH$dm Xm~mMo EH$H$ dmnaVmV. Vrd«Vm qH$dm _¥XÿnUm ho _wbV: Va§J{dñVmamda Adb§~yZ 
AgVmV. dñVy H$§n nmdÊ`mgmR>r Omoa bmdbm OmVmo Ë`m Omoamda ÜdZrMm Va§J {dñVma Adb§~yZ 
AgVmo. Oa Amåhr Q>o~bmda gmdH$me dñVy AmnQ>br Va Amåhmbm _¥Xÿ AmdmO EoH$m`bm `oB©b 
H$maU Ë`mdoir H$_r D$O}À`m Va§J{dñVma ÜdZr bhar {Z_m©U hmoVmV. Am{U Oa Amåhr Q>o~bmda 
OmoamZo VS>mH$m _mabm Va _moR>m AmdmO {Z_m©U hmoVmo. Ago H$m hmoVo ? _moR>çm AmdmOm_Ü`o OmñV 
D$Om© g_m{dï> Agë`mZo _moR>m AmdmO Xÿada OmVmo. ÜdZr bhar Ë`mÀ`m ómoVmnmgyZ ngaVmV Oa 
ómoVmnmgyZ ÜdZr bhar OmV AgVmV Voìhm Ë`m§Mm Va§J{dñVma H$_r Pmë`m_wio Vrd«Vmhr H$_r hmoVo. 
AmH¥$Vr 11.8 hr g_mZ dma§dmaVoÀ`m bhatMm _moR>çm AmdmOmMm d _¥Xÿ AmdmOmMm AmH$ma Xe©{dVo.

Va§J {djmo^

 
AmH¥$Vr 11.8 : _¥Xÿ AmdmOmMm Va§J {dñVma bhmZ AgyZ Vrd« (_moR>m) AmdmOmMm Va§J {dñVma OmñV AgVmo.

AmdmOmMr Cƒ-[ZÀMVm g_mZ Agbr Var XoIrb AmnU AmdmOmVrb \$aH$ AmoiIy eH$Vmo 
H$maU Ë`m AmdmOmMm XOm© Am{U ñda {deofËd (Timbers) doJdoJio AgVmo. Omo AmdmO gwIX 
AgVmo Ë`mMm XOm© Cƒ AgVmo.

EH$mM dma§dmaVoÀ`m ÜdZrbm gya (Tone) åhUVmV. Omo ÜdZr AZoH$ dma§dmaVoÀ`m {_lUmZo 
{Z_m©U hmoVmo Ë`mbm ZwgVm AmdmO (Node) Ago åhUVmV. AmdmO EoH$Ê`mgmR>r gwIX AgVmo. 
Jm|JmQ> H$mZmbm gwIX dmQ>V Zmhr Va g§JrV H$mZmbm gwIX dmQ>Vo Am{U Vo Cƒ XOm©Mo AgVo.
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àíZ :
1.	 Va§JmMm H$moUVm JwUY_© {ZYm©arV H$aVmo    1) Vrd«Vm     2) Cƒ {ZÀMVm.

2.	 {JQ>ma qH$dm H$ma hm°Z© `mn¡H$s H$moUVm ÜdZr OmñV Cƒ - {ZÀMVm Vrd«VoMm Amho?

	 Va§Jl¥J qH$dm Ðmo{UH$m `m§Zr EH$H$ H$mim_Ü`o AmH«${_bobo A§Va åhUOo ÜdZrMm doJ 
hmo`.  Amnë`mbm _m[hV Amho.

	   doJ n = A§Va

                  doi

         =   l
               T 

`oWo l åhUOo ÜdZr Va§JmMr Va§Jbm§~r åhUVmV. `m Va§Jbm§~rZo AmH«${_bobo A§Va åhUOo 

Ë`m Va§JmMm AmdV©Z H$mb (T) hmo`. 

AemàH$mao

 u = l n    ...  1  
= n

	           T(               (
qH$dm   u = ln
doJ = Va§Jbm§~r x dma§dmaVm

gma»`mM ^m¡{VH$ pñWVrVrb EH$mM _mÜ`_mVrb ÜdZrMr dma§dmaVm Oar doJdoJir Agbr 
Var ÜdZrMm doJ _mÌ OdiOdi gmaImM AgVmo.

CXmhaU 11.1 : 

EH$m ÜdZr Va§JmMr dma§dmaVm 2 KHZ AgyZ Va§Jbm§~r 35 cm Agob Va 1.5 Km A§Va 
OmÊ`mgmR>r {H$Vr doi bmJob ?

CH$b :  {Xbobo

dma§dmaVm n = 2KHz = 2000Hz

Va§Jbm§~r  l =35cm=0.35m

Amnë`mbm _mhrV Amho H$s
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doJ = Va§Jbm§~r X dma§dmaVm

    u = ln
   = 0.35 m x 2000 Hz

   = 700 m/s.

ÜdZrVa§Jmbm 1.5 A§Va OmÊ`mgmR>r bmJbobm doi

     t  =   d   
=

  1.5 x 1000m   =  15    
             u         700 ms-1            7

     t = 2.1 s

AemàH$mao 

ÜdZrbm 1.5 Km A§Va OmÊ`mgmR>r 2.1s doi bmJob.

àíZ :
1. 	 ÜdZr Va§JmMr Va§Jbm§~r, dma§dmaVm, AmdV©ZH$mb Am{U Va§J {dñVma åhUOo H$m` ?
2. 	 EImÚm ÜdZr Va§JmMr Va§Jbm§~r Am{U dma§dmaVm `m§Mm g§~§Y Ë`m§À`m doJmer H$gm AgVmo?
3.	 {Xboë`m _mÜ`_mV EH$m ÜdZr Va§JmMr dma§dmaVm 220 HZ Am{U doJ 440 m/s Amho. 

Va ÜdZr Va§JmMr Va§J bm§~r H$mT>m.

4. 	 EImÚm ÜdZr ómoVmnmgyZ 450 m Xþa ~gbobm EH$ _Zwî` 500 HZ AmdmO EoH$Vmo ÜdZr 
ómoVmnmgyZ H«$_JV g§nrS>Zm_Yrb H$mbmdYr H$mT>m.

EH$H$ joÌ\$im_YyZ àË`oH$ goH$§Xmbm OmUmè`m ÜdZr D$O}À`m _mÌobm ÜdZrMr "Vrd«Vm' Ago 
åhUVmV. Amåhr AmdmOmMr Vrd«Vm (Intensity) Am{U Cƒ [ZƒVm (loudness) ̀ m XmoÝhr eãXm§Mr 
J\$bV H$aVmo na§Vw ̀ m XmoÝhr eãXm§Mm AW© gmaIm Zmhr. Amnbo H$mZ AmdmOmbm Omo à{VgmX XoVmV 
Ë`mbm Vrd«Vm (Intensity) åhUVmV. Oar XmoZ AmdmOm§Mr Vrd«Vm g_mZ Agbr Var Ë`mn¡H$s EH$ 
AmdmO Xþgè`m AmdmOmnojm à~b AgVmo ho Amnë`m H$mZm§Zm OmUdVo.

àíZ :

1. ÜdZrMr CÀM-[ZÀMVm Am{U Vrd«Vm `m_Yrb \$aH$ {bhm.

11.2.4. doJdoJù`m _mÜ`_m_Ü ò ÜdZrMm doJ (Speed of Sound in Different Media)
ÜdZr H$moUË`mhr _mÜ`_mV EH$m {ZpíMV doJmZo àgmarV hmoVmo. T>Jm§Mm JS>JS>mQ> WmoS>çm C{eamZo 

EoHy$ `oVmo d àW_ Amnë`mbm àH$memMm PmoV {XgVmo. åhUyZ AmnU Agm {ZîH$f© H$mTy> eH$Vmo H$s 
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ÜdZrMm doJ hm àH$memÀ`m doJmnojm H$_r Amho. ÜdZrMm doJ Ë`m _mÜ`_mÀ`m JwwUY_m©da Adb§~wZ 
AgVmo, Á`m_YyZ Vmo àgmarV hmoVmo. Vwåhr hm g§~§Y nwT>rb dJm©V {eH$mb. ÜdZrMm _mÜ`_mVrb 
doJ hm Ë`m _mÜ`_mÀ`m Vmn_mZmda Adb§~yZ AgVmo. Amåhr KZén Vo dm`wén AdñWoH$S>o OmVmo 
Ë`mdoir ÜdZrMm doJ H$_r hmoVmo. H$moUË`mhr _mÜ`_mV Oa Amåhr Vmn_mZ dmT>{dbo Va ÜdZrMm 
doJ dmT>Vmo CXmhaU hdo_Ü`o ÜdZrMm doJ hm 00 g| bm 331ms-1 AgVmo Am{U 220c bm 344 
ms-1 AgVmo. Vº$m 11.1 _Ü`o doJdoJù`m _mÜ`_m_Ü`o EH$m R>am[dH$ Vmn_mZmbm ÜdZrMm doJ 
Xe©{dbm Amho. `m qH$_Vr nmR> H$aÊ`mMr Amdí`H$Vm Zmhr. 

Vº$m 11.1 : doJdoJù`m _mÜ`_mVrb 250 c bm ÜdZrMm doJ

AdñWm nXmW© doJ m/s _Ü`o
KZ A°ë`w{_{Z`_ 6420

{ZHo$b 6040

ñQ>rb 5960

bmoI§S> 5950

{nVi 4700

H$mM (pâb¨Q>) 3980

Ðd nmUr ( g_wÐ) 1531

nmUr (CÜd©nm{VV) 1498

BWoZm°b 1207

{_WoZm°b 1103

dm`y h¡S´>moOZ 1284

hobr`_ 965

hdm 346

Am°ŠgrOZ 316

gë\$aS>m` Am°ŠgmB©S> 213

àíZ :
1. 	 hdm, nmUr qH$dm bmoI§S> ̀ m VrZ _mÜ`_mVrb H$moUË`m _mÜ`_m_Ü`o R>am[dH$ Vmn_mZmbm 

ÜdZrMm doJ OmñV AgVmo ?

11.3 ÜdZrMo namdV©Z (Reflection of Sound )
Á`mà_mUo M|Sy> q^Vrda AmnQy>Z _mKmar {\$aVmo Ë`mà_mUo ÜdZr KZmda qH$dm Ðdmda AmnQy>Z 

_mKmar {\$aVmo. àH$memà_mUo ÜdZr gwÜXm H$moUË`m Var KZ qH$dm ÐdmÀ`m n¥ð>^mJmdéZ namd[V©V 
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hmoVmo Am{U namdV©ZmMoM {Z`_ ÜdZrÀ`m namdV©Zmbm bmJy hmoVmV Á`mMm Aä`mg Vwåhr _mJrb 
B`ÎmoV Ho$bm AmhmV. Á`m {XeoZo ÜdZr EImÚm n¥ð>^mJmda nS>Vmo d namd[V©V hmoVmo Ë`mdoir namdV©Z 
H$aUmè`m n¥ð>^mJmÀ`m AmnmVr q~XÿOdi ñ§V{^Ho$À`m XmoÝhr ~mOwbm AmnmVr {H$aU d namd[V©V  
{H$aU g_mZ H$moZ V`ma H$aVmV Am{U AmnmVr {H$aU, namdVuV {H$aU d ñV§{^H$m EH$mM nmVirV 
AgVmV. ÜdZr Va§JmÀ`m namdV©ZmgmR>r _moR>çm AS>Wù`mMr JaO AgVo. Vmo AS>Wim JwiJwirV 
qH$dm IS>~S>rV Agbm Varhr MmbVmo.

CnH«$_ 11.5
OO AmH¥$Vr 11.9 _Ü`o XmI{dë`mà_mUo XmoZ g_mZ nmB©n ¿`m. Vwåhr MmQ>© nonaÀ`m ghmæ`mZo 

gwÜXm nmB©n ~Zdy eH$Vm . nmB©nMr bm§~r AmH¥$Vr à_mUo nwaoer Agmdr.
OO q^VrOdi ho Q>o~bda _m§S>m.
OO EH$m nmB©nÀ`m EH$m CKS>çm Q>moH$mH$S>o EH$ KS>çmi R>odm Am{U Xþgè`m nmB©n_YwZ KS>çmimMm 

AmdmO EoH$Ê`mMm à`ËZ H$am.  
OO KS>çmimMm _moR>m AmdmO EoHy$ `oB©b Aer nmB©nMr aMZm H$am.
OO AmVm AmnmVr H$moZ Am{U namd{V©V H$moZ _moOyZ XmoÝhr H$moZm_Yrb g§~§Y nhm.
OO S>mì`m ~mOyH$S>rb nmB©n WmoS>çmem C§Mrda Yam Am{U H$m` hmoVo {ZarjU H$am. 

AmH¥$Vr 11.9 ÜdZrMo namdV©Z

11.3.1 à{VÜdZr
EH$ `mo½` namdV©H$ dñVy Ogo C§M B_maV qH$dm S>m|Ja `m§À`mOdi OmD$Z Vwåhr OmoamZo 

AmoaS>bmV qH$dm Q>mir dmO{dbr Va H$m§hr doimZo naV VmoM ÜdZr EoH$m`bm `oVmo. Amnë`mbm 
naV EoH$m`bm Amboë`m ÜdZrbm à{VÜdZr Ago åhUVmV. Am_À`m _|Xÿ_Ü`o ÜdZrMr g§doXZm 
Odi Odi 0.1S n`ªV amhVo. _wi ÜdZr namd{V©V  ÜdZr  namd{V©V ÜdZr `m_Yrb H$_rV 
H$_r H$mbmdYr Oa 0.1S Agob Va ñnï> à{VÜdZr EoHy$ eH$Vmo. Oa {Xbobo hdoMo Vmn_mZ  
220 s. d ÜdZrMm doJ 344m/s Agob Va ÜdZr AS>Wù`mda AmXiyZ naV EoH$Umè`mÀ`m 
H$mZmn`ªV 0.1S Z§Va nmohmoMVmo. AemàH$mao AmdmOmÀ`m ómoVmnmgyZ namdV©H$ n¥ð>^mJmH$S>o d 
nwÝhm naV _wi {R>H$mUr ̀ oÊ`mg H$_rV H$_r A§Va 344 m/s x 0.1 = 34.4 m A§Va Omdo bmJVo. 
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AemàH$mao ñnï> à{VÜdZr EoH$Ê`mgmR>r namdV©H$ n¥ð>^mJ d AmdmOmMo ómoV `m_Yrb H$_rVH$_r 
A§Va {Zå_oVar åhUOoM 17.2 Agmdo. ho A§Va hdoÀ`m Vmn_mZmZwgma ~XbV amhVo. bmJmonmR> 
hmoUmè`m namdV©Zm_wio qH$dm Jw[UV namdV©Zm_wio EH$mnojm OmñV doim à{VÜdZr EoHy$ ̀ oVmV. AZoH$ 
T>J qH$dm O[_Z `mgma»`m AZoH$ namdV©H$ n¥ð>^mJm_wio ÜdZrMr bmJmonmR> namdV©Zo hmoVmV d 
Amnë`mbm T>Jm§Mm JS>JS>mQ> EoHy$ `oVmo.

11.3.2. Kw_Uo (Reverberation)

EImÚm _moR>çm hm°b_Ü`o q^Vrdarb namdV©Zm_wio AmdmOmMo nwÝhm nwÝhm namdV©Z hmoD$Z Vmo 
AmdmO hm°b_Ü`o VgmM {Q>Hy$Z amhVmo. Omon`ªV AmnU Vmo AmdmO Vem nÜXVrZo EoHy$ `oD$ Z`o 
åhUyZ VOdrO H$aV Zmhr. nwÝhm nwÝhm hmoUmè`m namdV©Zm_wio AmdmO {Q>Hy$Z amhÊ`mÀ`m {H«$`obm 
Kw_Uo (Reverberation)) åhUVmV. 

Am°S>rQ>mo[a`_ qH$dm _moR>çm hm°b_Ü`o AmdmOmMo Kw_Uo à_mUm~mhoa hmoVo ho Amnë`mbm ghZ 
hmoV Zmhr. ~hþVoH$ {R>H$mUr Am°S>rQ>mo[a`_Mo N>V d q^Vr Xm~ {Xboë`m \$m`~a ~moS>©, Amo~S>Ymo~S> 
ßb°ñQ>a qH$dm H$mnS>mMo AmÀN>mXZ `mgma»`m ÜdZremofH$ nXmWm©Zo AmÀN>m{Xboë`m AgVmV 
Ë`m_wio AmdmOmMo Kw_Uo H$_r hmoVo. VgoM hm°b_Yrb IwÀ`mªMo gm[hË` gwÜXm ÜdZremofH$ 
JwUY_m©Mo {ZdS>bo OmVo.

CXmhaU 11.2 : EH$ _Zwî` C§M H$S>çmOdi C^m amhÿZ Q>mir dmO{dVmo Am{U Ë`mMm à{VÜdZr 
2s Z§Va EoH$m`bm `oVmo. Oa ÜdZrMm doJ 346 ms-1 KoVbm Va C§M H$S>m Am{U _Zwî` `m_Yrb 
A§Va {H$Vr Agob ?

CH$b - {Xbobo, ÜdZrMm doJ,     V = 346 ms-1

	   à{VÜdZr EoH$Ê`mMm doi t	 = 2 s

	   ÜdZrZo AmH«${_bobo A§Va 	 = V x t

					     = 346 ms-1 x 2s

					     = 692 m

2s _Ü`o ÜdZrZo C§M H$S>m Am{U _Zwî` ̀ m_Yrb XþßnQ> A§Va AmH«${_bobo Amho eodQ>r C§MH$S>m 
Am{U _Zwî` `m_Yrb A§Va = 692m/2 = 346m

àíZ - 
1.	 EH$ à{VÜdZr 3s Z§Va EoH$m`bm {_iVmo. Oa ÜdZrMm doJ 342 ms-1 Agob Va ÜdZrómoV 

Am{U namdV©H$ n¥ð>^mJ `m_Yrb A§Va {H$Vr Agob ?
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11.3.3. ÜdZrÀ`m Jw{UV namdV©ZmMo Cn`moJ

1. 	_oJm\$moZ qH$dm bmD$S>ñnrH$a, hm°Z©, å`w{PH$ CnH$aUo  Ogo Q´>ånoQ>g Am{U ehZmB©. ho gd© 
Ago ~Z{dbo OmVmV H$s ÜdZr gd© {Xem§Zm Z ngaVm \$ŠV EH$m {XeoH$S>o OmVmo Ogo H$s 
AmH¥$Vr 11.10 _Ü`o XmI{dbo Amho. 

AmH¥$Vr 11.10 bmD$S>ñnrH$a d hm°Z© 

2.	 `m CnH$aUmV EH$m ZirÀ`m nwT>o e§Hy$ AmH$mamMm Iwbm ̂ mJ AgVmo. hm ÜdZr ómoVmnmgyZ 
CËnÞ Pmboë`m ÜdZrVa§JmZm nwÝhm nwÝhm namd{V©V H$éZ lmoË`m§À`mH$S>o nwT>rb {Xeobm 
nmR>{dbm OmVmo.

3.	 ñQ>oWmoñH$mon ho EH$ d¡ÚH$s` CnH$aU AgyZ _mZdr e[aamÀ`m AmVrb _w»`V: öX` d  
\w$Š\w$g ̀ m_Ü ò CËnÞ hmoUmam AmdmO EoH$Ê`mgmR>r ̀ mMm Cn`moJ H$aVmV. amo½`mÀ`m öX`mMm 
AmdmO nwÝhm nwÝhm namd[V©V Pmë`m_wio S>m°ŠQ>aÀ`m H$mZmn ª̀V Vmo nmohmoMVmo ho AmH¥$Vr 11.11 
_Ü ò XmI{dbo Amho.

4.	 gm_mÝ`V… H$m°ÝgQ>©hm°b, H$m°Z\$aÝg hm°b Am{U {gZo_m hm°b Mo {gbtJ ho dH«$mH$ma AgVmV. 
Ë`m_wio namdV©ZmZ§Va  AmH¥$Vr 11.12 _Ü ò Xe©{dë`mà_mUo ÜdZr hm°bÀ`mgd© H$monè`m§Zm 
nmoMVmo. H$m§hr doim dH«$mH$ma ÜdZr~moS>© ñQ>oOÀ`m _mJo ~gdbobm AgVmo. Voìhm ÜdZr Ë`m 
ÜdZr ~moS>©bm AmXiyZ namdV©ZmZ§Va hm nyU© hm°b_Ü`o ngaVmo (AmH¥$Vr 11.13)

AmH¥$Vr 11.11 ñQ>oWmoñH$mon
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Am.11.13 : _moR>çm hm°b_Ü`o dmnabobm ÜdZr~moS>©AmH¥$Vr 11.12 : g^mJ¥hmÀ`m N>VmMm dH«$mH$ma ^mJ

àíZ : 

1. hm°b_Yrb N>V dH«$mH$ma H$m AgVo ?

11.4 lmì` nëbm ( Range of Hearing) 

ÜdZr EoH$Ê`mMr _mZdmMr j_Vm 20 Vo 20,000 HZ (1Hz=1Cycles) BVH$s Amho. nmM 
nojm H$_r d` Agbobr _wbo Am{U àmUr Ogo Hw$Ìm 25 KHz (1Hz=1000 HZ) n ª̀VMm ÜdZr EoHy$ 
eH$VmV. Ogo Ogo _mUgmMo d` dmT>Vo Ë`mbm Cƒ - dma§dmaVoMo AmdmO ZrQ> EoHy$ ̀ oV ZmhrV. Á`m 
ÜdZrMr dma§dmaVm 20 Hz nojm H$_r AgVo Aem ÜdZrbm BÝ\«$m°gmo{ZŠg ÜdZr qH$dm BÝ\«$m°gm§D$S> 
Ago åhUVmV. Oa Amnë`m_Ü`o BÝ\«$m°gmo{ZŠg ÜdZr EoH$Ê`mMr j_Vm AgVr Va Amnë`mbm 
Á`mà_mUo _Y_merÀ`m n§Im§Mm AmdmO EoHy$ ̀ oVmo Ë`mà_mUo AmnU b§~H$mÀ`m H§$nZmZm XoIrb EoHy$ 
eH$Vmo. 5Hz  nojm H$_r dma§dmaVoÀ`m BÝ\«$m°gmo{ZŠg ÜdZrÛmao J|S>o EH$_oH$m§er g§nH©$  gmYVmV. 
ìhob Am{U hÎmr BÝ\«$m°gmo{ZŠg ÜdZrBVH$m ÜdZr {Z_m©U H$aVmV. ̀ m§Mohr {ZarjU Ho$bo Jobo Amho H$s  
^wH§$nmMm _w»` YŠH$m gwé hmoÊ`mnydu H$_r dma§dmaVoÀ`m BÝ\«$m°gmo{ZŠg ÜdZr bhar {Z_m©U Ho$ë`m 
OmVmV Á`m_wio àmUr gmdYmZ hmoVmV.

Á`m ÜdZtMr dma§dmaVm 20,000 Hz nojm OmñV AgVo Ë`m§Zm A{VldUmVrV ÜdZr 
(Ultrasonic Sound) qH$dm AëQ´>mgmD§$S> åhUVmV. A{VldUmVrV ÜdZr S>m°ë\$sZ, dQ>dmKwi 
Am{U bhmZ AmH$mamMo ìhob _mgo {Z_m©U H$aVmV. nV§Jm (Moths) À`m H$m§hr Hw$imVrb nV§Jm_Ü`o 
hr dQ>dmKwimnojm Cƒ dma§dmaVoMo AmdmO EoH$Ê`mMr j_Vm AgVo Ë`m_wio Ë`m§Zm Amnë`m 
Amgnmg dQ>dmKwimZo Amnë`mbm nH$Sy> Z`o åhUyZ bnyZ ~gÊ`mMr j_Vm AgVo. C§Xra gwÜXm H$m§hr 
A{VldUmVrV ÜdZr CËnÞ H$éZ Ioi IoiVmV. 
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ldU `§Ì : 

Á`m bmoH$m§Zm H$_r EoH$m`bm `oVo Ë`m§Zm `m `§ÌmMr Amdí`H$Vm Amho. ho ~°Q>arda MmbUmao 
EH$ BboŠQ´>m°{ZH$ CnH$aU AgyZ AmdmO J«hU H$aUmam _m`H«$mo\$moZ AgVmo. `m _m`H«$mo\$moZ _Ü`o 
ÜdZrbhatMo {dÚwV g§Ho$Vm_Ü`o n[adV©Z Ho$bo OmVo.  `m {dÚwVg§Ho$VmMo A°åßbr\$m`a_wio dY©Z 
Ho$bo OmVo. dY©Z Ho$bobo {dÚwV g§Ho$V ldU`§ÌmVrb ñnrH$aH$S>o OmVmV Am{U hm ñnrH$a  dYuV 
{dÚwV nmohmoMVmo Am{U ñnï> EoHy$ `oVo.

àíZ :

1) 	gm_mÝ` _mUgmÀ`m H$mZm§Mr ÜdZr EoH$Ê`mMr j_Vm {H$Vr AgVo ?

2) 	`m§À`m dma§dmaVoMm n„m {H$Vr AgVmo ?

	 1) BÝ\«$mgmD$S>      2) AëQ´>mgmD§$S>

11.5 A{VldUmVrV ÜdZrMo Cn`moJ -

A{VldUmVrV bhatMr Cƒ dma§dmaVm AgVo. `m§À`m _mJm©_Ü`o {H$Vrhr AS>Wio Ambo Var 
Ë`m gai _mJm©Zo OmVmV. CÚmoJ Y§Xo Am{U d¡ÚH$s` joÌmV A{VldUmVrV bhatMm _moR>çm à_mUmV 
Cn`moJ Ho$bm OmVmo.

OO Á`m {R>H$mUr AmnU nmohMw eH$V Zmhr Aem {R>H$mUr gm\$ (ñdÀN>Vm) H$aÊ`mgmR>r 
Am{U ldUmVrV bhatMm Cn`moJ H$aVmV CXmhaU doQ>moir Z{bH$m, {d{MÌ d AdKS> 
AmH$mamMo ̂ mJ, BboŠQ́>m°{ZŠgMo ̂ mJ BË`mXr Á`m dñVwZm ñdÀN> H$am`Mo Amho Ë`m§Zm ñdÀN> 
H$aUmè`m ÐmdUmV R>odbo OmVo Am{U Ë`mV A{VldUmVrV bhar gmoS>ë`m OmVmV CÀM 
dma§dmaVo_wio YwirMo H$U, J«rg, {MH$Q>nUm Am{U KmU `m§Mo H$U ~mhoa Q>mH$bo OmVmV. 
AemàH$mao dñVw nwU©nUo ñdÀN> hmoVo.

OO A{VldUmVrV bharMm Cn`moJ YmVyÀ`m ãbm°H$_Yrb ^oJm d Xmof emoYÊ`mgmR>r Ho$bm 
OmVmo. gmYmaUnUo YmVy§Mo KQ>H$ ho _moR>çm ~m§YH$m_mV B_maVr, nwb, ̀ §Ìo Am{U d¡km{ZH$ 
CnH$aUo ~Z{dÊ`mgmR>r dmnaVmV. YmVyÀ`m ãbm°H$_Yrb ^oJm {H$§dm {N>Ðo Or ~mhoéZ 
{XgV ZmhrV _mÌ Ë`m§À`m_wio Ë`m ̀ §ÌmMr j_Vm H$_r hmoVo. A{VldUmVrV bhar YmVyÀ`m 
ãbm°H$_Ü`o gmoS>ë`m Om>VmV Am{U Ë`m_Yrb {S>Q>oŠQ>a bharZm AmoiIwZ Oa WmoS>mgm Oar 
Xmof Ë`m ^mJmV Agob Va A{VldUmVrV bhar Ë`m Agboë`m {R>H$mUmnmgyZ namd{V©V 
hmoVmV d Ë`m ^mJmVrb ^oJm qH$dm Xmof XmI{dVmV. ho AmH¥$Vr 
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11.14 _Ü`o XmI{dbo Amho.

AmH¥$Vr 11.14 YmVyÀ`m ãbm°H$_Ü`o A{VldUmVrV bhar Xmof Agboë`m 

{R>H$mUmhÿZ namd{V©V hmoVmV. 

gd© gmYmaU ÜdZr Á`mMr Va§J bm§~r OmñV Amho Ë`mMm `m H$maUmgmR>r Cn`moJ Ho$bm OmV 
Zmhr H$maU ho {H$aU Xmof Agboë`m {R>H$mUr H$monè`m ^modVr dmH$Vmo Am{U {S>Q>oŠQ>a_Ü`o {eaVmo.

OO A{VldUmVrV bhar öX`mÀ`m doJdoJù`m ^mJmnmgyZ namd{V©V hmoVmV d öX`mMo à{Vq~~ 
V`ma H$aVmV `m V§kmZmbm BH$moH$m{S>©AmoJ«m\$s Ago åhUVmV.

OO AëQ´>mgmo{ZH$ ñH$°Za ho Ago CnH$aU Amho Á`mÀ`m_Ü`o A{VldUmVrV bhar dmnéZ _mZdr 
e[aamÀ`m AmVrb ^mJm§Mo à{Vq~~ {_i{dbo OmVo. `m CnH$aUmZo S>m°ŠQ>a amo½`mMo `H¥$V, 
{nÎmme`, J^m©e` d _wÌqnS> Aem Ad`dm§Mo à{Vq~~ {_i{dVmV S>m°ŠQ>amZm `m§Mm Cn`moJ 
{nÎmme` d _wÌqnS>mVrb IS>o d BVa Ad`dmVrb Q>çw_a ̀ mgmaIo Xmof emoYÊ`mgmR>r hmoVmo. ̀ m 
V§ÌkmZmV A{VldUmVrV bhar e[aamÀ`m D$Vr_Ü`o àdoe H$aVmV d Á`m {R>H$mUr D$Vr_Ü`o 
D$VtMr KZVm ~Xbbobr AgVo VoWyZ Ë`m namd[V©V hmoVmV. Ë`m bhatMo {dÚwV {g¾b_Ü`o 
énm§Va hmoVo `mMm Cn`moJ Ad`d§mMo à{Vq~~ KoÊ`mgmR>r H$aVmV. Vo à{Vq~~ _m±{ZQ>a qH$dm 
nS>Úmda {MÌ ñdénmV N>mnbo OmVo. ̀ m V§ÌkmZmbm "AëQ´>mgmoZmoJ«m\$s' Ago åhUVmV. J^m©À`m 
Ad`dmVrb Xmof CXmhaU öX`, _|Xÿ d _wÌqnS> `m§À`m_Yrb Xmof VgoM J^m©Mr AnojoZwgma 
dmT> hmoV Amho H$s Zmhr ho nmhÊ`mgmR>r AëQ´>mgmoZmoJ«m\$sMm Cn`moJ hmoVmo.

OO _wÌqnS>m_Yrb bhmZ IS>o \$moSy>Z Ë`mMr ~marH$ nmdS>a H$aÊ`mgmR>r A{VldUmVrV bhatMm 
Cn`moJ H$aVmV. Vr ~marH$ Ho$bobr nmdS>a Z§Va _wÌmdmQ>o ~mhoa nS>Vo.

 Vwåhr `mdéZ H$m` {eH$bmV 

OO 	ÜdZr doJdoJù`m dñVw§À`m H§$nZm_wio {Z_m©U hmoVmo. 
OO 	ÜdZr H$moUË`mhr Ðì` _mÜ`_mVyZ AZwVa§JmÀ`m énmZo àgmarV hmoVmo.
OO 	ÜdZrMo _mÜ`_mVyZ AZwH«$_o g§nrS>Z d {dabVm `m ñdénmV àgmaU hmoVo.
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OO ÜdZr àgmaUmV _mÜ`_mVrb H$U nwT>o OmV ZmhrV \$ŠV {djmo^ nwT>o OmVmo.
OO 	KZVoMr H$_mb qH$_V Vo {H$_mZ qH$_V Am{U nwÝhm H$_mb qH$_V åhUOo EH$ nwU© Am§XmobZ 

hmo`.
OO 	H«$_mZo ̀ oUmar XmoZ g§nrS>Zo qH$dm XmoZ {dabVm ̀ m_Yrb A§Vambm Va§Jbm§~r  (l) åhUVmV.
OO 	_mÜ`_mÀ`m KZVoÀ`m qH$dm Xm~mÀ`m g§nyU© Am§XmobZmgmR>r Va§JmZo KoVbobm doi åhUOo 

AmdV©ZH$mb (l) hmo`.

OO 	EH$H$ doioV Pmboë`m Am§XmobZm§À`m g§»`obm dma§dmaVm (n) åhUVmV. dma§dmaVm n=
1
T

OO 	ÜdZrMm doJ  u, dma§dmaVm  n  Am{U Va§J bm§~r  l  `m_Yrb g§~§Y   u = ln
OO 	ÜdZrMm doJ hm _w»`V: dhZ H$aUmè`m _mÜ`_mÀ`m ñdénmda d Vmn_mZmda Adb§~yZ 

AgVmo.
OO ÜdZrÀ`m namdV©ZmÀ`m {Z`_mZwgma namdV©H$ n¥ð>^mJmdarb nVZ {~§Xÿnmer Agboë`m 

ñV§{^Ho$er nVZ AmdmOmMr {Xem d namd{V©V AmdmOmMr {Xem g_mZ H$moZ H$aVmV d ho 
{VÝhr EH$mM nmVirV AgVmV.

OO ñnï> ÜdZr EoHy$ `oÊ`mgmR>r _wi ÜdZr Am{U namd{V©V ÜdZr `m_Ü`o H$_rV-H$_r 0.1 Mm 
doi Agbm nm[hOo.

OO hm°b_Yrb ÜdZrMo Kw_Uo ho ~è`mM doim hmoUmè`m ÜdZrÀ`m namdV©Zm_wio AgVo `mbm 
ÜdZrMo Kw_Uo Ago åhUVmV. 

OO Cƒ{ZƒVm, Vrd«Vm Am{U XOm© ̀ mgmaIo ÜdZrMo JwUY_© g§~§[YV Va§Jm§da Adb§~yZ AgVmV. 
OO AmdmOmÀ`m Vrd«Vobm H$mZmZo {Xbobm à{VgmX åhUOoM AmdmOmMm _moR>onUm hmo`. 
OO EH$m goH§$Xmbm EH$H$ joÌm_YyZ OmUmè`m ÜdZrÀ`m à_mUmbm AmdmOmMr Vrd«Vm 

(Intensity) åhUVmV.
OO gd© gm_mÝ` _mZdmÀ`m lmì` nëë`mMr (dudible Range) dma§dmaVm 20HZ-20KHZ Amho.
OO Á`m ÜdZr bhatMr dma§dmaVm lmì` nëë`mnojm H$_r AgVo Ë`mbm BÝ\«$mgmo{ZŠg ÜdZr 

åhUVmV Am{U Á`mMr dma§dmaVm lmì` nëë`mnojm OmñV AgVo {Vbm AëQ́>m gmo{ZH$ AmdmO 
åhUVmV.

OO AëQ´>mgmo{ZH$ (A{VldUmVrV ÜdZr) ÜdZrMo d¡ÚH$r` d CÚmoJY§Úm_Ü`o AZoH$ Cn`moJ 
AmhoV.

 ñdmÜ`m` 

1. 	 ÜdZr åhUOo H$m` Am{U Vmo H$gm {Z_m©U hmoVmo?
2. 	 D$Om© ómoVmÀ`m Odi hdo_Ü`o g§nrS>Zo d {dabVm H$er V`ma hmoVmV Vo AmH¥$VrÀ`m 

ghmæ`mZo dU©Z H$am. 
3.	 ÜdZr Va§Jm§Zm AZwVa§J bhar Ago H$m åhUVmV ?
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4. 	 ÜdZrÀ`m H$moUË`m JwUY_m©_wio A§Ymè`m ImobrV ~gboë`m Vw_À`m {_ÌmMm AmdmO 
AmoiIw eH$Vm ?

5. 	 {dOoMo M_H$Uo d JS>JS>mQ> EH$mM doir {Z_m©U hmoVmo na§Vw {dOoÀ`m M_H$Ê`mZ§Va H$m§hr 
goH§$XmVM AmnU JS>JS>mQ>mMm AmdmO EoH$Vmo. Ago H$m?

6. 	 EH$m _mUgmMm lmì`n„m 20HZ Vo 20 kHz Amho. ̀ m XmoZ dma§dmaVogmR>r ÜdZr bhatMr 
Va§Jbm§~r {H$Vr AgVo ? hdo _Ü`o ÜdZrMm doJ 344 ms-1 ¿`m.

7. 	 XmoZ _ybo A°ë ẁ{_{Z`À`m nmB©nÀ`m {déÜX Q>moH$m§H$S>o AmhoV. EH$ _wbJm XJS>mda A°ë ẁ{_
{Z`_ nmB©n OmoamZo AmnQ>Vmo Va Xþgè`m _wbmH$S>o hdo_YyZ Am{U A°ë`w{_{Z`_ nmB©n_YyZ 
ÜdZrbhatZm OmÊ`mgmR>r bmJUmè`m doioMo JwUmoÎma H$mT>m ?

8. 	 EH$m ÜdZr ómoVmMr dma§dmaVm 100 Hz Amho. Va Vmo EH$m {_{ZQ>m_Ü`o {H$Vr doim H§$n 
nmdVmo ?

9. 	àH$memÀ`m namdV©ZmMo {Z`_ Amnë`mbm ÜdZr namdV©_Ü`o gwÜXm {XgVmV H$m ? 

10.	XþadaÀ`m dñVw_wio Ooìhm ÜdZrMo namdV©Z hmoVo Voìhm à[VÜdZr {Z_m©U hmoVmo. Oa ÜdZr 
ómoV d namdV©H$ n¥ð>^mJ ̀ m_Yrb A§Va VoM Agob _mÌ hdoMo Vmn_mZ OmñV Agob Va 
Vwåhr à{VÜdZr EoHy$ eH$mb H$m` ?

11. ÜdZr bhatÀ`m namdV©ZmMo XmoZ ì`dhmarH$ Cn`moJ gm§Jm.

12. 500 _rQ>a C§M Agboë`m Q>m°daÀ`m daÀ`m Q>moH$mdéZ XJS> Q>m°daÀ`m Vimbm Agboë`m 
VbmdmV Q>mH$bm. Va VbmdmV Q>mH$boë`m XJS>mMm AmdmO Q>m°daÀ`m daÀ`m Q>moH$mH$S>o 
Ho$§ìhm EoH$m`bm {_iob ? {Xbobo g=10 ms-2 ÜdZrMm doJ=340 ms-1 Amho.

13.	EH$ ÜdZr Va§J 339 ms-1 doJmZo OmVmo. Oa Va§Jbm§~r 1.5cm Agob Va Va§Jm§Mr 
dma§dmaVm {H$Vr ? hm lmì` AmdmO Agob H$m ?

14.	Kw_Uo åhUOo H$m` ? ho H$go H$_r Ho$bo OmVo ?

15. ÜdZrMr Cƒ-{ZƒVm åhUOo H$m`? hr H$moUË`m KQ>H$mda Adb§~yZ AgVo ?

16. A{VldUmVrV bhatMm ñdÀN>VogmR>r H$gm Cn`moJ H$aVmV ?

17.	A{VldUmVrV bhatMm Cn`moJ H$éZ YmVwÀ`m ãbm°H$ _Yrb Xmof H$go emoYVmV dU©Z 
H$am.

*****
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àH$aU - 12
ImÚ ómoVm§_Yrb gwYmaUm

(Improvement in Food Resources)

AmnU gd© OmUVmo H$s gd© gOrdm§Zm AÞmMr Amdí`H$Vm AgVo. AÞm_YyZ Amnë`mbm 
à{WZo, H$m~m}XHo$, pñZ½YnXmW© / _oX, OrdZgËdo Am{U I{ZOo `m§Mm nwadR>m hmoVmo. `m gdmªMr 
Amnë`mbm e[aamÀ`m {dH$mg, dmT> Am{U Amamo½`mgmR>r Amdí`H$Vm Amho. dZñnVr Am{U àmUr 
`m XmoÝhr_YyZ Amnë`mbm AÞmMr nyV©Vm hmoVo VgoM ho AÞmMo à_wI ómoV Amho. AmnU OmñVrV 
OmñV AÞ ho eoVr Am{U newnmbZ `m_YyZ {_i[dVmo.

AmnU Zoh_r dV©_mZ nÌmVyZ dmMV AgVmo H$s eoVr CËnmXZ / H¥$fr CËnmXZ VgoM newnmbZ 
`m§À`m_Ü`o CËnmXZ dmT>rgmR>r gVV à`ËZ hmoVmZm {XgVmo Amho. Ë`mMr Amdí`H$Vm H$m Amho? 
AmnU dV©_mZmVrb CËnmXZ nmVirda H$m CXa{Zdm©h H$aV Zmhr ?

^maV hm OmñV bmoH$g§»`m Agbobm Xoe Amho. Amnë`m XoemMr bmoH$g§»`m e§̂ a H$moQr>nojmhr 
A{YH$ Amho Am{U Ë`m_Ü`o {Za§Va d¥ÜXr hmoV Amho. ̀ m dmT>Ë`m bmoH$g§»`ogmR>r {H$Ë`oH$ H$moQr> Q>Z 
AÞYmÝ`mMr àË òH$ dfu {ZVm§V JaO Amho Am{U Ë`mgmR>r A{YH$ AÞmoËnmXZmMr Amdí`H$Vm Amho. 
hr AÞmoËnmXZmMr dmT> eoVr AmUIr OmñV joÌmV Ho$ë`mg hmoD$ eH$Vo. na§Vw AJmoXaM ^maVm_Ü`o 
AË`m{YH$ joÌm_Ü`o eoVr Ho$br OmVo. `mñVd H¥$fr joÌmV eoVrgmR>r nwZ: A{YH$ eoVrjoÌmMr 
CnbãYVm Ag§^d Amho. `mgmR>r {nH$m§Mo CËnmXZ Am{U newnmbZ `m gdmªMr CËnmXZ j_Vm 
dmT>dUo Amdí`H$ Amho.

AÞmÀ`m _mJUrZwgma AÞmoËnmXZ dmT>dUo ho H$m§hr _`m©Xon`ªV Amnë`m à`ËZmZo eŠ` Pmbo 
Amho. AmVmn`ªV {nH$m§Mo CËnmXZ dmT>{dÊ`mMo Amnbo à`ËZ H$m§hr _`m©Xon`ªV ̀ eñdr Pmbo AmhoV. 
AmnU h[aVH«$m§VrÛmao {nH$m§À`m CËnmXZmV d¥ÜXr Ho$br Amho. VgoM ídoVH«$m§VrÛmao hr XÿYmÀ`m 
CËnmXZmV dmT> Ho$br Amho Am{U Ë`mMm dmnahr A{YH$ H$m`©j_VoZo hmoV Amho VgoM Mm§Jë`m 
nÜXVrZo hmoVmo Amho.

`m H«$m§VtÀ`m à{H«$`o_Ü`o Amnë`m Z¡g{J©H$ gmYZg§nÎmrMm Cn`moJ _moR>çm à_mUmV Pmbm 
Amho. `mMm n[aUm_ Amnë`m Z¡g{J©H$ gmYZg§nÎmrMr hmZr hmoÊ`mMr XmQ> eŠ`Vm Amho. Á`m_wio 
{ZgJm©Mm g_Vmob {~KS>Uma Agm _moR>m YmoH$m g_moa `oV Amho. åhUyZ AÞmoËnmXZm_Ü`o d¥ÜXr 
H$aVmZm Z¡g{J©H$ gmYZg§nÎmrMm èhmg hmoUma Zmhr VgoM {ZgJm©Mm g_Vmob {~KS>Uma Zmhr 
`mH$S>o bj XoUo AË`§V A{Zdm`© Amho. `mñVd `oWo H¥$fr d newnmbZ H$aÊ`mgmR>r AmYma XoUmar  
H¥$Ë`o / CnH«$_ AmnU hmVr KoUo JaOoMo Amho.

\$ŠV {nH$m§Mo CËnmXZ dmT>{dUo Am{U JmoXm_m_Ü`o / gmR>dUJ¥hm_Ü`o gmR>dyZ g§M`  
H$aUo `m H¥$Ë`m§_wio Hw$nmofU Am{U ^wHo$Zo bmoH$m§Mr ì`mHy$iVm `m g_ñ`m§Mo g_mYmZ hmoUma Zmhr. 
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bmoH$m§Zm YmÝ` IaoXr H$aÊ`mg n¡em§Mr Amdí`H$Vm AgVo. AÞgwajm hr Ë`mMo CËnmXZ Am{U 
CnbãYVm `m XmoÝhr Jmoï>tda Adb§~yZ AgVo. Amnë`m Xoem_Yrb A{YH$m§e bmoH$g§»`m hr CXa 
{Zdm©hmgmR>r eoVrdaM Adb§~yZ Amho. `mgmR>r eoVrda Adb§~yZ AgUmè`m VoWo H$m_ H$aUmè`m 
bmoH$m§Mo CËnÞ dmT>bo nm{hOo OoUoH$éZ ^yHo$À`m g_ñ`m§Mo g_mYmZ hmoB©b. eoVr_Ü`o Oa CËnmXZ 
dmT>dm`Mo Agob Va d¡km{ZH$ V§ÌkmZ ì`dñWmnZmbm AmnU {ñdH$mabo nm{hOo. Oa Amnë`mbm 
emídV OrdZ OJm`Mo Agob {_leoVr. Am§Va{nHo$ KoUo, g§KQ>rV H¥$fr H$m¡eë` [ñdH$mabo nm{hOo. 
CXmhaUmW© newYZ, Hw$ w̧$Q>nmbZ, _ËgnmbZ, _Y_mernmbZ ̀ m gdm©~amo~a AmnU eoVr Ho$br nm{hOo. 

AmVm àíZ Amho AmnU {nH$o Am{U new nmbZmMo CËnmXZ H$go dmT>dmdo ?

12.1 nrH$ CËnmXZmVrb àJVr

Jhÿ, Vm§Xÿi, _¸$m, ~mOar Am{U Ádmar ̀ mnmgyZ 

AmH¥$Vr 12.1 {d{dY àH$maMr {nHo$

H$m~m}hm`S´>oQ>Mm / H$~mo©XH$m§Mm nwadR>m hmoVmo Ë`m_wio 
Amnbr CO}Mr JaO ^mJVo. doJdoJù`m àH$maÀ`m 
S>mir Ogo MUm, dmQ>mUm, CS>rX, _yJ, _gya Am{U 
VyaS>mi Amnë`mbm à{WZo nwa{dVmV. Vob{~`m Ogo 
gmo`m~rZ, ^wB>©_wJmMo e|JXmUo, Vri, Ea§S>, _mohar,  
Odg Am{U gy`©\w$b Vob `m gdm©nmgyZ AmnUmg 
_oX / pñW½Ym§Mm nwadR>m hmoV AgVmo. ^mOrnmbm, 
_gmbo Am{U \$io `m§nmgyZ Amnë`mbm OrdZgËdo 
Am{U I{ZOo H$mhr à_mUmV à{WZo, _oX Am{U H$~m}
XHo$ gwÜXm {_iVmV. Mmè`mMo nrH$ Ogo berseem, 
oat’s or sudan grass `m gdmªMo CËnmXZ 
newnmbZmgmR>r Mmè`mÀ`m énmZo H$aVmV.

àíZ :

1)	 H$S>YmÝ`, S>mir, \$io Am{U nmb|^mÁ`m 
nmgyZ Amåhmbm H$m` {_iVo ?

{d{dY {nH$m §gmR>r doJdoJù`m hdm_mZ 
n[apñWVr, Vmn_mZ Am{U àH$meH$mbmdYr `m 
gdmªMr Amdí`H$Vm Ë`m {nH$m§À`m dmT>rgmR>r Am{U Ë`m§Mo OrdZ MH«$ nyU© H$aÊ`mgmR>r AgVo. 
àH$meH$mbmdYr hm gw`©àH$memer g§~§[YV AgVmo. dZñnVtMr dmT> Am{U \w$bo `oUo `m  Jmoï>r 

gỳ ©àH$memda Adb§~yZ AgVmV. AmnU gdmªZm _m[hV Amho H$s dZñnVr àH$meg§îbofU {H«$`oÛmao 
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gy`©àH$memÀ`m gm{ZÜ`mV Amnë`m AÞmMr {Z{_©Vr H$aVmV. `oWo H$mhr {nH$m§Mr dmT> nmdgmù`mV 

hmoVo. Aem {nH$m§Zm Iarn {nHo$ Ago åhUVmV d Ë`m H$mimbm Iarn H$mi åhUVmV. OyZ Vo 

Am°ŠQ>mo~a hm Ë`mMm H$mi Amho. H$m§hr {nHo$ {hdmù`m_Ü`o dmT>[dbr OmVmV.

Ë`m {nH$m§Zm aã~r {nHo$ Ago åhUVmV. Ë`m H$mimbm aã~r H$mi Ago åhUVmV. hm H$mbmdYr 

Zmoìh|~a Vo E[àb Amho. ^mV, gmo`m~rZ, VyaS>mi, dmQ>mUm, _ŠH$m, H$mnyg, _yJ, CS>rX `m gdmªZm 

Iarn {nHo$ Ago åhUVmV. VgoM Jhÿ, dmQ>mUm, _mohar, Odg `m gdmªZm aã~r {nHo$ Ago åhUVmV.

^maVm_Ü ò B.g. 1952 Vo 2010 n ª̀V AÞmoËnmXZ Mma nQ>rZo dmT>bo Amho Am{U eoVr joÌm_Ü ò 

25% Zo dmT> Pmbr Amho. Aem AÞmoËnmXZm_Ü`o gwYmaUm H$er Pmbr ? Oa AmnU eoVr_Yrb 

g_m{dï> H¥$Ë`m§Mm Oa {dMma Ho$bm Va Ë`mMr {d^mJUr VrZ Q>ß`m§V Ho$br Amho. n{hbm Q>ßnm 

{~`m§UmMr {ZdS>, {nH$mMo ̀ mo½` g§ajU . {Vgam CJdboë`m {nH$m§Mo g§ajU Am{U H$mnUr Ho$boë`m 

{nH$m§Mr hmZr hmoÊ`m§nmgyZ g§ajU H$aUo. Aem àH$mao {nH$m§À`m CËnmXZmV gwYmaUm hr à{H«$`m à_wI 

VrZ JQ>m§_Ü`o {d^mJbr Amho.

OO {nH$m§À`m {d{dYVo_Ü`o gwYmaUm

OO {nH$m§À`m CËnmXZmVrb gwYmaUm

OO {nH$m§À`m g§ajUmMo ì`dñWmnZ

12.1.1 {nH$m§À`m {d{dY OmVrVrb gwYmaUm

{nH$m§Mo CËnmXZ Mm§Jbo hmoUo, hm à`ËZ {nH$m§À`m OmVrda qH$dm àH$mam§da Adb§~yZ AgVom. 

AmnU {nH$m§Mr OmV qH$dm àH$ma hm {d{^Þ Cn`wŠV JwUY_© Ogo amoJà{VH$maH$ eº$r,$ IVmbm 

à{VgmX, CËnmXZmMm  XOm© Am{U Cƒ CËnmXZ j_Vm `m§Mr {ZdS> àOZZÛmam H$é eH$Vmo. g§H$a 

åhUOo XmoZ {^Þ OmVrVrb dZñnVr Á`m AZwd§{eH$[aË`m nañnam§er {^Þ AmhoV Ë`m§À`m_Ü`o 

g§H$a KS>dyZ AmUUo. hm g§H$a H$Xm{MV XmoZ {d{^Þ OmVr_Yrb åhUOoM B§Q>aìham`Q>b, XmoZ 

{d{^Þ àOmVr_Yrb åhUOoM EH$mM OmVrVrb `mbmM B§Q>añnogr{\$H$ Ago åhUVmV. XmoZ 

{^Þ nmoQ>OmVrVrb dZñnVtÀ`m g§H$amg B§Q>aOZoarH$ Ago åhUVmV. {nH$m§À`m_Ü`o gwYmaUm 

H$aÊ`mMr Xþgar nÜXV åhUOo EoÀN>rH$ JwUY_mªMo OÝ`y KmbUo. n[aUm_r AZwd§{eH$ énm§VarV 

nrH$ àmá hmoVo. Z{dZ OmVrÀ`m {nH$m§Mm pñdH$ma H$aVmZm gdm©V n{hë`m§Xm ho Amdí`H$ Amho H$s  

{nH$mMr OmV {d{^Þ n[apñWVrVhr, Or {d{^Þ joÌm§_Ü òhr  {^Þ AgVo Ë`mMr j_Vm CËH¥$ï> CËnmXZ 

XoÊ`mMr Agmdr. eoVH$è`m§Zm CÎm_ JwUdÎmm Agbobr {deof {~`m§UmMr CnbãYVm Pmbr nm{hOo. 
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AWm©V {~Oo Ë`m àH$maMr nm{hOo Or Ë`m AZwHy$b n[apñWVrV A§Hw$arV hmoVrb. 

eoVrMr _emJV Am{U eoVr CËnmXZ `m gd© Jmoï>r hdm_mZ, _mVrMr gw[nH$Vm / XOm© Am{U 
nmÊ`mMr CnbãYVm `m JmoîQ>tda Adb§~yZ AgVmV. H$maU hdm_mZ n[apñWVr, H$moaS>m XþîH$mi 
Am{U _hmnya ̀ m§Mm nwd©AZw_mZ A{Ve` AdKS> AgVmo ̀ m§gmR>r Aem {d{dY OmVr A{YH$ Cn`moJr 
AmhoV. Á`m {d{dY à{VHy$b n[apñWVr_Ü`o gwÜXm dmT>Vrb, Ë`m§Zm A§Hw$a `oB©b. Aem àH$mao Aem 
OmVr {nH$m§À`m ~Z[dboë`m AmhoV H$s Ë`m Cƒ jma Agboë`m O{_Zr_Ü`o gwÜXm CJdy eH$Vrb. 

{nH$m§À`m OmVrV gwYmaUm :

OO 	Cƒ CËnmXZ : à{V EH$a {nH$m§À`m CËnmXZmV dmT> H$aUo.

OO 	{nH$m§Mm gwYmarV XOm© : {nH$m§À`m CËnmXZmVrb JwUdÎmm àË`oH$ {nH$m_Ü`o {^Þ AgVo. 
~oH$s¨JMm XOm© Jìhm_Ü`o _hËdmMm Amho. S>mir_Ü`o à{WZo, Vob ~r`m§À`m_Ü`o Vob, \$io 
Am{U nmbo^mÁ`m `m_Ü`o g§ajUmMr JwUdÎmm _hËdnyU© Amho.

OO 	O¡{dH$ Am{U AO¡{dH$ à{VamoYH$Vm : {nH$mMo CËnmXZ O¡{dH$ KQ>H$ (Ogo amoJ, {H$Q>H$, 

Am{U Q>moi) Am{U AO¡{dH$ KQ>H$ (Ogo XþîH$mi, jmaVm, ObH«$m§Vr, CîUVm, W§S>r Am{U 

A{VW§S>r) `m n[apñWVrÀ`m_wio ImbmdV OmD$ eH$Vo. `m n[apñWVrbm ghZ H$aUmè`m 

{nH$m§À`m OmVr {nH$m§À`m CËnmXZmV gwYmaUm H$é eH$VmV.

OO 	n[anŠdZ H$mim_Ü`o ~Xb : {nH$m§Mm noaUrnmgyZ Vo H$mnUrn`ªVMm H$mbmdYr Oa  

Aën Agob Va Am{W©H$ \$m`Xm OmñV hmoVmo. `m_wio eoVH$ar Amnë`m eoVm§_Ü`o  

à{Vdfu OmñV {nHo$ KoD$ eH$Vmo. H$_r H$mbmdYr_wio {nH$m§À`m CËnmXZmg ̀ oUmam IM© H$_r 

AgVmo. g_mZ n[anŠdZ Agë`mZo H$mnUrMr à{H«$`m gmonr hmoVo d hmoUmao ZwH$gmZ Q>mibo OmVo.

OO 	ì`mnH$ AZwHw$bVm : ì`mnH$ AZwHy$bVm AgUmè`m {nH$m§À`m OmVrMm {dH$mg H$aUo ho 

{d{^Þ n`m©daUr` n[apñWVrV {nH$m§À`m CËnmXZmbm pñWa H$aÊ`mg ghmæ` hmoB©b EH$mM 

OmVrÀ`m {nH$m§Zm {d{^Þ joÌm_Ü`o {d{^Þ hdm_mZmV CJdy eH$Vo.

OO Eo[ÀN>H$ A°J«moZm°_rH$ (_mVrÀ`m ì`dñWmnZmMo) JwUY_© : Mmè`mgmR>r Á`m {nH$m§Mm 

dmna H$aVmV Ë`m§Mr bm§~r Am{U ^anya \$m§Úm AgUo hm Eo[ÀN>H$ JwUY_© Amho. AÞYmÝ` 

{nH$m§_Ü ò R>o§JynUm hm JwUY_© Eo[ÀN>H$ Amho Ë`m_wio Ë`m {nH$m§À`mH$Sy>Z H$_r nmofH$ KQ>H$m§Mo 
emofU Ho$bo OmVo. åhUyZ (A°J«moZm°_r) _mVrMo ì`dñWmnZ Am{U {nH$m§Mo CËnmXZ emó 
{nH$m§À`m ZdrZ OmVrV gwYmaUm KS>dyZ AmUVo.
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àíZ -

1. 	 {nH$m§À`m CËnmXZmda O¡{dH$ d AO¡{dH$ KQ>H$ H$go n[aUm_ H$aVmV ?

2. 	_mVrMo ì`dñWmnZ Am{U {nH$m§Mo CËnmXZ  emó (A°J«moZm°_rH$) JwUY_© {nH$m§_Ü`o H$er 
gwYmaUm KS>dyZ AmUVmV ? 

12.1.2 (i) nmofU ì`dñWmnZ

Amnë`mbm {dH$mg, dmT> Am{U V§XþéñV amhÊ`mg AÞmMr JaO Amho. dZñnVrZmhr nmofH$ 
KQ>H$m§Mr JaO Ë`m§À`m dmT>rgmR>r Amho. nmofH$ KQ>H$m§Mm nwadR>m hdm, nmUr, Am{U _mVr `mÛmao 
Ho$bm OmVmo. EHy$U gmoim nmofH$ KQ>H$m§Mr dZñnVrZm Amdí`H$Vm Amho. hdm hr H$m~©Z Am{U 
Am°ŠgrOZMm nwadR>m H$aVo. nmUr hm`S´>moOZMm Am{U _mVr BVa Voam nmofH$ KQ>H$m§Mm nwadR>m 
H$aVmV. Ë`m Voam nmofH$ KQ>H$m§n¡H$s ghm nmofH$ KQ>H$m§Mr OmñV à_mUmV Amdí`H$Vm AgVo, 
åhUyZ Ë`m§Zm _moR>o nmofH$ AÞKQ>H$ Ago åhUVmV. Am{U BVa gmV nmofH$ KQ>H$m§Mr dZñnVtZm 
H$_r à_mUmV Amdí`H$Vm AgVo Am{U åhUyZ Ë`m§Zm gyú_nmofH$ AÞ KQ>H$ Ago åhUVmV 
(VŠVm 12.1) 

Vº$m 12.1 hdm, nmUr Am{U _¥XmÛmao àmßV hmoUmao nmofH$ KQ>H$

ómoV nmofH$ KQ>H$

hdm H$m~©Z, Am°ŠgrOZ

nmUr h¡S´>moOZ, Am°ŠgrOZ

_¥Xm 1) _moR>o nmofH$ KQ>H$ Z¡Q´>moOZ, \$m°ñ\$ag,  
    nmoQ>°{e`_ H°$ëer`_, _°¾o{e`_, gë\$a

2)  gyú_ nmofH$ KQ>H$ bmoh, _°JZrO, ~moam°Z, OñV   
     _m°brãS>oZ_, Vm§~o, ŠbmoarZ

nmofH$ KQ>H$m§Mr H$_VaVm dZñnVr_Yrb em[aarH$ {H«$`m§À`mda n[aUm_ H$aVo. dZñnVtÀ`m 
àOZZ, dmT>rda n[aUm_ hmoVmo Am{U amoJmbm ~ir nS>VmV. {nH$m§Mo CËnmXZ dmT>[dÊ`mgmR>r 
O{_Zr_Ü`o nmofH$ KQ>H$m§Mm dmT> nwadR>m g|Ðr` IV Am{U amgm`{ZH$ IVm§À`m ñdénmV Ho$bm 
OmVmo. 
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àíZ :

1. 	gyú_nmofH$ AÞKQ>H$ d _moR>o nmofH$ AÞ KQ>H$ åhUOo H$m` ? 

2. 	dZñnVr nmofH$ KQ>H$ H$go àmá H$aVmV ?

Z¡g{J©H$ IV :

Ogo Amnë`mbm {dH$mg, d¥ÜXr Am{U {ZamoJr amhÊ`mgmR>r AÞmMr Amdí`H$Vm AgVo, 
Vgo {nH$m§Zm dmT>rgmR>r IVm_Ü`o H$m~©{ZH$ nXmWmªMo à_mU A{YH$ AgVo Am{U _mVrbm H$_r 
à_mUmV nmofH$ KQ>H$ àmßV H$aVmV. àmÊ`m§Mo CËg[O©V Q>mH$mD$ nXmW© VgoM dZñnVtMo Q>mH$mD$ 
nXmW© Hw$OVmV Voìhm IVmMr {Z{_©Vr hmoVo. IV ho nmofH$ KQ>H$ Am{U g|{Ð` nXmW© O{_Zrbm 
nwa{dVmV Am{U O{_ZrMr gw[nH$Vm dmT>{dVmV. IVm§_Yrb H$m~©Zr nXmWmªMo A{V[aŠV à_mU 
_mVrMr g§aMZm `m_Ü`o gwYmaUm AmUVmV. åhUyZ dmbyH$m_` _mVr_Ü`o nmÊ`mbm YéZ R>odÊ`mMr 
j_Vm dmT>Vo. {MH$U _mVr_Ü`o H$m~©Zr nXmWmªMo A{V[aŠV à_mU nmÊ`mbm H$mTy>Z Q>mH$Ê`mgmR>r 
ghmæ`Vm H$aVmV Am{U Á`m_wio nmUr EH$[ÌV hmoV Zmhr. gmRy>Z amhV Zmhr.

IVm§Mm dmna H$aV AgVmZm O¡{dH$ Q>mH$mD$ nXmWmªMm dmna H$amdm, `m_wio n`m©daUmMo 
IVm§À`m A{V[aŠV dmnamnmgyZ g§ajU Ho$bo OmVo. O¡{dH$ Q>mH$mD$ nXmWmªMm dmna Ho$ë`mZo 
eoVmVrb Q>mH$mD$ nXmWmªMm nwZdm©na hmoVmo. AmnU H$moUVm àH$ma O¡{dH$ Q>mH$mD$ nXmW© IV 
~Z{dVmZm dmnabobm Amho `mdéZ IVmMo dJuH$aU nwT>rbà_mUo Ho$bo Amho.

(i) 	H§$nmoñQ> Am{U d_u-H§$nmoñQ> :

Á`m à{H«$ ò_Ü ò eoVmVrb Q>mH$mD$ nXmW© àmÊ`m§À`m Q>mH$mD$ nXmWmªMm, (eoU, _yÌ) ̂ mOrnmë`m§Mo 
Q>mH$mD$ nXmW© àmÊ`m§nmgyZMm Ho$aH$Mam, KamVrb H$Mam, JQ>m§ar_Yrb H$Mam dmiboë`m JdVmÀ`m 
n|T>çm, CISy>Z H$mT>bobo VU BË`mXr IÈ>`m§_Ü`o nwéZ Hw$O{dUo `mbmM H§$nmoñQ>tJ Ago åhUVmV 
H§$nmoñQ>_Ü`o H$m~©Zr nXmW© Am{U nmofH$ KQ>H$m§Mm g_mdoe AgVo H§$nmoñQ>Mr {Z{_©Vr H$aVmZm 
dZñnVtMm H$oaH$Mam, àmÊ`m§Mm Ho$aH$Mam ̀ m§Mo {dKQ>Z Jm§Sy>imÀ`m _XVrZo Ho$bo OmVo Ë`mbmM d_u 
H§$nmoñQ> Ago g§~moYVmV.

(ii) {hado IV :

eoVm_Ü`o {nH$ CJdÊ`mnydu H$m§hr dZñnVr CXmhaUmW© VmJ qH$dm A§~mS>r (Sun, Hemp or 
guar)  `m§Mr dmT> Ho$br OmVo Am{U _J Ë`mda Zm§JaUr Ho$br OmVo. d Ë`mbm _mVr_Ü`o {_gibo 
OmVo. `m dZñnVtMo énm§Va {haì`m IVm§_Ü`o hmoVo Á`m§À`m _mVr_Ü`o Zm`Q´>moOZ Am{U \$m°ñ\$ag 
`m nmofH$m§Mm àdoe Xÿada hmoVmo.
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H¥${Ì_ IVo :

ì`dgm{`H$ Ñï>rZo {Z{_©Vr Ho$boë`m dZñnVr bmJUmè`m nmofH$ KQ>H$m§Zm H¥${Ì_ IVo Ago 
åhUVmV. H¥${Ì_ IVo dZñnVtZm Zm`Q´>moOZ, \$m°ñ\$ag Am{U nmoQ>°{e`_ ̀ m§Mm nwadR>m H$aVmV. Ë`m§Mm 
Cn`moJ dZñnVtÀ`m em[aarH$ dmT>rgmR>r (nmZo, \$m§Úm, Am{U \w$bo) Ë`m_wio {ZamoJr dZñnVtMr 
{Z{_©Vr hmoVo. H¥${Ì_ IVo `m§Mm Cn`moJ A{YH$ CËnmXZmgmR>r Ho$bm OmVmo VgoM Vo Am{W©H$ ÑîQ>çm 
_hmJ hr nS>Vo.

H¥${Ì_ IVm§Mm dmna H$miOrnyd©H$ H$aUo A{Zdm`© Amho. Ë`m§À`m Mm§Jë`m Cn`moJmgmR>r Ë`mMo 
`mo½` à_mU, doi, Am{U Ë`mMm dmna H$aÊ`mnydu Am{U dmna Ho$ë`mZ§Va `mo½` Vr H$miOr KoUo   
JaOoMo Amho. H$m§hr doim IVo nmÊ`mÀ`m A{VarŠV qgMZm_wio dmhÿZ OmVmV Am{U {nH$m§À`mH$Sy>Z 
Ë`m§Mo emofU hr nyU© d ̀ mo½` nÜXVrZo hmoV Zmhr. Ë`m_wio Ë`mMm n[aUm_ ObàXÿfUmg H$maUr ŷV hmoVmo.

VgoM AmnU _mJrb nmR>mV `mMm Aä`mg Ho$bm Amho, gVVÀ`m H¥${Ì_ IVm§À`m dmnam_wio 
Á`m joÌm§V Ë`m§Mm dmna hmoVmo Amho Ë`m joÌm§Vrb O{_ZrMr gw{nH$Vm Zï> hmoVo. H$maU Ë`m {R>H$mUr 
H$m~©Zr nXmWmªMo _mVr_Ü`o nwZ: n[anyU©Vm hmoV Zmhr Am{U H¥${Ì_ IVm§À`m dmnam_wio _mVr_Yrb 
gwú_Ordm§Mo OrdZMH«$ YmoŠ`mV `oVo Ë`m_Ü`o AS>Wim {Z_m©U hmoVmo. H$_r H$mbmdYrgmR>r H¥${Ì_ 
IVm§Mm dmna Am{U XrK© H$mbmdYrgmR>r Z¡g{J©H$ IVm§Mm dmna O{_ZrMr gw{nH$Vm {Q>H$dyZ 
R>odVo Am{U n`m©ßV à_mUmV {nH$m§Mo CËnmXZ {_iVo. 

àíZ :

1.	 O{_ZrMr gw[nH$Vm {Q>H$[dÊ`mgmR>r Z¡g{J©H$ IVo d H¥${Ì_ IVo `m_Yrb \$aH$  
gm§Jm.

g|[Ð` eoVr hr Aem eoVrMr nÜXV Amho H$s Á`m_Ü ò amgm`{ZH$ IVo, VUZmeHo$, [H$Q>H$ZmeHo$ 
BË`mXr `m§À`m dmnabm à{V~§Y Amho. VgoM Ë`m_Ü`o OmñVrV OmñV g|[Ð` IVo, eoVrVrb Q>mH$mD$ 
nXmWm©Mo nwZM©H«$sH$aU (dmiboë`m JdVmÀ`m n|T>çm, àmÊ`m§Mo CËg{O©V nXmW©), O¡{dH$ KQ>H$m§Mm 
dmna H$aUo CXmhaUmW© ; [ZbharV e¡dmi ̀ m§Mr dmT> H$éZ O¡{dH$ IVmMr {Z{_©Vr H$aUo, H$Sw>qb~mMr 
nmZo d hiX `m§Mo EH${ÌV {_lU O¡{dH$ [H$Q>H$ZmeH$ åhUyZ YmÝ`m§À`m gmR>çmgmR>r dmna Ho$bm 
OmVmo. VgoM {nHo$ H$mT>Ê`mÀ`m nÜXVr_Ü`ohr {_l {nHo$, Am§Va{nHo$, Am{U Amir nmirUo {nHo$ 
H$mT>Uo (AmH¥$Vr 12.1.2 (iii) `m_Ü`o dU©Z Ho$bo Amho) `m {nHo$ H$mT>Ê`mÀ`m nÕVtMm Cn`moJ 
[H$Q>H$, CnÐdr [H$Q>H$ AWdm àmUr `m§À`mda {Z`§ÌU R>odbo OmVo VgoM nmofH$ KQ>H$m§Mm nwadR>m 
hr Ho$bm OmVmo.
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12.1.2 (ii) ObqgMZ

^maVmVrb A{YH$V_ ̂ mJ hm eoVrgmR>r nmdgmda Adb§~yZ AgVmo. Ë`mVhr nmD$g doioV Am{U 
nwaogm g§nyU© _mÝgyZ hmoB©n`ªV Agob `m gd© Jmoï>tda {nH$m§Mo CËnmXZ AWdm `e Adb§~yZ AgVo. 
Oa nmD$g nwaogm nS>bm Zgob Va {nH$m§Mo CËnmXZ KQ>Vo. {nH$m§Mr dmT> hmoUmè`m H$mbmdYr_Ü`o 
`mo½` doir ObqgMZ nwaoem à_mUmV Pmë`mg {nH$m§Mo BpÀN>V CËnmXZ {_iVo. åhUyZ OmñVrV 
OmñV eoVr joÌmbm ObqgMrV H$aÊ`mgmR>r AZoH$ Cnm` qH$dm _mJ© dmnabo OmVmV.

ho nU _mhrV H$éZ ¿`m

nmÊ`mMm VwQ>dS>m Am{U nmdgmMm A{Z`{_VnUm `m H$maUmñVd XþîH$mi nS>Vmo. nmdgmda 
Adb§~yZ AgUmar eoVr XþîH$mim_wio YmoŠ`mV ̀ oVo. {deofV: Á`m eoVr joÌm_Ü`o eoVH$ar {nH$m§Mo 
CËnmXZ H$aVmZm nmÊ`mMo qgMZ H$aV Zmhr Vmo nyU©V: nmdgmda§M Adb§~yZ AgVmo. Or _mVr 
hbH$s AgVo {VÀ`m_Ü`o nmUr YéZ R>odÊ`mMr j_Vm H$_r AgVo. Á`m joÌm§_Ü`o hbH$s _mVr 
AgVo Am{U XþîH$mi nS>bm Agob Va Ë`m_wio AmUIr {nH$m§Mo OmñV ZwH$gmZ hmoVo. åhUyZ 
emókm§Zr {nH$m§À`m Aem OmVtMm emoY bmdbm Amho Or {nHo$ XþîH$mi n[apñWVr_Ü`ohr VJ 
YéZ amhÿ eH$VmV. 

	 ^maVm_Ü`o nmÊ`mMo AZoH$ óm oV AmhoV Am{U {d{^Þ àH$maÀ`m hdm_mZmMr 
CnbãYVm AgVo. Aem n[apñWVrV {d{^Þ àH$maÀ`m ObqgMZmÀ`m nÜXVr nmÊ`mÀ`m  
CnbãYVoZwgma [ñdH$maë`m OmVmV. {dhrar, H$mbdo, ZÚm Am{U Vbmd `m§Mm g_mdoe  
nmÊ`mÀ`m ómoVm§_Ü`o hmoVo.

{dhrar :	 {dhrar XmoZ àH$maÀ`m AgVmV. ImoXH$m_ Ho$boë`m {dhrar Am{U Hw$nZ{bH$m. 
Ë`mn¡H$s ImoXH$m_ Ho$boë`m {dhrar_Ü`o ^y_rJV Ob ñVam§_Ü`o pñWa nmÊ`mbm EH${ÌV Ho$bo OmVo. 
Hw$nZ{bHo$_Ü`o nmUr A{Ve` Imobda nmÊ`mÀ`m ñVamVrb nmUr H$mT>bo OmVo. Aem àH$maÀ`m 
{dhrar_YyZ nmUr n§nmÛmao ~mhoa H$mT>bo OmVo.

H$mbdo :	 ObómoVm§Mm hm àH$ma _moR>m {dñV¥V Am{U ì`mnH$ ObqgMZmMm àH$ma qH$dm nÜXV 
Amho. `m nÜXVr_Ü`o H$mbì`mZo ObnwadR>m EH$ qH$dm AZoH$ Obme`mnmgyZ AWdm ZÚmnmgyZ 
Ho$bm OmVmo. _w»` H$mbdm hm AZoH$ emIm Agbobm AgVmo Omo _w»` H$mbì`m§nmgyZ {d^m{OV 
hmodyZ eoVrbm ObqgMZ H$aVmo.

ZXrVyZ nmUr ~mhoa H$mT>Ê`mMr nÜXV : Á`m joÌm§_Ü`o H$mbì`m§nmgyZ Ob nwaogo `oV Zmhr 
qH$dm A{Z`{_V `oVo Ë`m_wio Aem joÌm_Ü`o Obme`mVyZ H$_r nmUr {_iVo. Aem doir àË`j 
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ZXrVyZ nmUr ~mhoa H$mT>Ê`mMr nÜXV Cn`moJr nS>Vo. Or eoVr ZXrH$mR>mbm qH$dm ZXrÀ`m {H$Zmar 

^mJmV AgVo Aem eoVtZm ObqgMZ H$aVmZm àË`j ZXrVyZ nmUr H$mT>bo OmVo d nmÊ`mMm nwadR>m 

Ho$bm OmVmo.

Vbmd : N>moQ>o Obme` Oo N>moQ>çm N>moQ>çm joÌm§_YyZ dmhUmè`m nmÊ`mbm EH${ÌV H$aVmV 

Am{U VbmdmMo ñdén àmá hmoVo.

H¥$fr joÌm§V nmÊ`mMr CnbãYVm dmT>[dÊ`mgmR>r AmYw{ZH$ nÕVr qH$dm V§Ì§mMm Adb§~ Ho$bm 

OmVmo. Ogo nmdgmMo nmUr gmR>{dUo, nmÊ`mMo `mo½` ì`dñWmnZ H$aUo Aem `m AmYw{ZH$ nÕVr 

AmhoV. `mgmR>rM N>moQ>o-N>moQ>o ~m§Y KmbyZ O{_ZrÀ`m Imbrb ObñVa qH$dm ObnmVir dmT>[dbr 

OmVo. Ago N>moQ>o-N>moQ>o ~m§Y nmdgmÀ`m nmÊ`mbm dmhÊ`mnmgyZ Wm§~[dVmV Am{U _mVrMr Yynhr 

amoIbr OmVo.

12.1.2 (iii) {nHo$ H$mT>Ê`mÀ`m nÕVr

{nHo$ H$mT>Ê`mÀ`m {d{^Þ nÕVr_wio {nH$m§Mo CËnmXZ dmT>Vo.

{_l {nHo$ H$mT>Ê`mMr nÕVr_Ü`o XmoZ qH$dm AZoH$ {nHo$ EH$mMdoir EH$mM eoVm_Ü`o dmT>{dUo. 

CXmhaUmW© Jhÿ + ha^am qH$dm Jhÿ + dmQ>mUm qH$dm ^yB©_yJ + gy`©\y$b `m nÕVr_Ü`o EH$m {nH$mMo 

ZwH$gmZ Pmë`mg Xþgè`m {nH$mÀ`m CËnmXZmMr Amem {Q>Hy$Z amhVo. 

Am§Va {nHo$ H$mT>Ê`mMr nÜXV ̀ m_Ü ò XmoZ AWdm XmoZmnojm A{YH$ {nHo$ EH$Ì EH$mM eoVm_Ü ò 

{d{eï> qH$dm R>am{dH$ nÕVrZo dmT>{dUo. (AmH¥$Vr 12.2) H$m§hr gmaUt_Ü`o EH$m àH$maMo nrH$ 

Am{U H$m§hr A§Vamda Xþgè`m gmaUr_Ü`o Xþgao nrH$ dmT>{dbo OmVo.

CXmhaUmW© : gmo`m~rZ + _¸$m AWdm ~mOar + Mdir (bmo{~`m) {nH$o {ZdS>VmZm Aem àH$maMr 

{nHo$ {ZdS>VmV Á`m {nH$m§Mr nmofH$VËdm§Mr Amdí`H$Vm {d{^Þ Agob Am{U nmofH$ KQ>H$m§Mm 

OmñVrV OmñV Cn`moJ hmoB©b. `m nÕVrÛmao nrHo$ KoVë`mg CnÐdr {H$Q>H$ d àmUr Am{U amoJ 

`m§nmgyZ {nH$m§Mm g§gJ© amoIÊ`mg _XV hmoVo. Aem àH$mao XmoÝhr {nH$m§Ûmao {nH$m§Mo CËnmXZ _moR>çm 

à_mUmV KoVbo Omdy eH$Vo.
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AmH¥$Vr 12.2 Am§Va{nHo$ H$mT>Uo

H$moUË`mhr eoVm_Ü`o H«$_dma nwd©{Z`mo{OV H$m`©H«$_mZwgma {d{^Þ {nH$m§Zm KoÊ`mÀ`m nÕVrbm 
AmirnmirZo {nHo$ KoUo Ago åhUVmV. H$mbmdYrZwgma {d{^Þ {nH$m§Mo {_lU H$éZ AmirnmirZo 
{nHo$ KoVbr OmVmV. EH$m {nH$mÀ`m H$mnUrZ§Va H$moUVo nrH$ KoVbo nm{hOo ho VoWrb AmÐ©Vm Am{U 
ObqgMZmMr CnbãYVm `mda Adb§~yZ AgVo. Oa AmirnmirZo {nHo$ H$mT>Ê`mMr nÕV `mo½` 
nÕVrZo Adb§~mV / A§_bmV Ambr Va EH$m dfm©_Ü`o XmoZ AWdm VrZ {nH$m§Mo CËnmXZ Mm§Jë`m 
nÕVrZo Ho$bo OmD$ eH$Vo.

12.1.3 {nH$g§ajU ì`dñWmnZ

eoVm_Ü`o {nHo$ IVm§_wio, [H$Q>H$, CnÐdr [H$Q>H$, àmUr Am{U VU `m§À`m_wio amoJ à^m{dV 
hmoVmV. Oa `mo½` doir `m gd© KQ>H$m§Zm (IVo, {H$Q>H$, VU `m§Zm) {Z`§ÌU Zmhr Ho$bo Va {nH$m§Zm 
_moR>r hmZr nmohmoMVo Am{U ~arMer {nHo$ Zï> hmoVmV.

VU åhUOo {nH$m§_Ü ò dmT>Umar AZmdí`H$ dZñnVr hmò . CXmhaUmW© Xanthium (gokharu), 
Parthenium (JmOa JdV) cyperinus rotundus (motha) Vo _w»` {nH$m§er AÞ, OmJm Am{U 
àH$memgmR>r ñnYm© H$aVmV. Vo nmofH$ KQ>H$ emofyZ KoVmV Ë`m_wio _w»` {nH$mMr dmT> Iw§Q>Vo. åhUyZ 
eoVmVyZ VU H$mTy>Z Q>mH$Uo ho gdm©V _hËdmMo Amho. VU H$mT>VmZm Vo  {nH$mÀ`m àma§^r dmT>rÀ`m 
Q>ßß`mV H$mTy>Z Q>mH$bo VaM Mm§Jë`m CËnmXZmgmR>r {nH$m§Mr dmT> Mm§Jbr  hmoB©b.

gm_mÝ`nUo [H$Q>H$ Am{U CnÐdr KQ>H$ {nH$m§da VrZ _mJm©Zo à^m{dV / n[aUm_rV H$aVmV. i) 
ho KQ>H$ _yi, ImoS> Am{U nmZm§Zm _w»` {nH$m§nmgyZ doJio H$aVmV  ii) ho KQ>H$ {nH$mÀ`m {d{^Þ 
^mJm§_YyZ noeragmMo emofU H$aVmV iii) ho KQ>H$ ImoS> Am{U \$i `m§_Ü`o {N>Ðo {Z_m©U H$aVmV. 
AemàH$mao ho KQ>H$ {nH$m§À`m Amamo½`mda n[aUm_ H$aVmV Am{U {nH$m§À`m CËnmXZmV KQ> `oVo.
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OrdmUy, {dfmUy Am{U H$dH$ `m§gma»`m gwú_Ordr_wio {nH$m§_Ü`o amoJ {Z_m©U hmoVmo. ho gwú_
Ord _mVr, nmUr Am{U hdm `m_Ü`o {ñWV AgVmV Ë`m_wio ho amoJ `m _mÜ`_mÛmao àgmarV hmoVmV.

VU, {H$Q>H$ Am{U amoJ doJdoJù`m nÕVrÛmao {Z`§{ÌV Ho$bo OmVmV Ë`mn¡H$s gdm©V OmñV 
dmnaë`m OmUmè`m nÕVr åhUOo CnÐdr {H$S>>ZmeHo$, {H$Q>H$ZmeHo$, H$dH$ZmeHo$ ̀ m§Mm dmna H$aUo, 
hr agm`Zo {nH$m§À`mda \$dmaUr H$éZ qH$dm _mVr Am{U {~Om§da gwÜXm \$dmabr OmVmV. Ë`m_wio 
gwú_O§Vy§Mm Zme hmoD$Z `m gdmªMo g§ajU Ho$bo OmVo.

na§Vw `m§À`m A{YH$ Cn`moJmZo AZoH$ g_ñ`m CËnÞ hmoVmV. hr agm`Zo {H$Ë`oH$ dZñnVr 
Am{U àmÊ`m§gmR>r {dfmar hmoD$ eH$VmV Am{U n`m©daU àXÿfUmMo H$maU ~ZVmV.

VU {Z`§ÌU nÕVr_Ü`o `m§{ÌH$ nÕVrMm g_mdoe hmoVmo. VgoM `m_Ü`o à{V~§YmË_H$ nÕVtMm 
hr g_mdoe hmoVmo Ogo `mo½` noaUrgmR>r `mo½` eoVrMr _emJV H$aUo `mo½` noaUr H$aUo, Am§Va{nHo$ 
KoUo, AmirnmirZo {nHo$ KoUo. `m gd© nÕVtMm Cn`moJhr VU {Z`§ÌUmgmR>r Ho$bm OmVmo. CnÐdr 
{H$Q>H$m§da {Z`§ÌU R>odÊ`mgmR>r `mo½` amoJà{VH$maH$ eŠVr Agbobr {nHo$ KoUo, CÝhmù`m§_Yrb 
Zm§JaUr, Á`m_Ü`o CÝhmù`mV eoVmV Imobda Zm§JaUr H$éZ VU {Z_w©bZ H$aUo Am{U CnÐdr 
{H$Q>H$m§Mm Zme H$aUo `m gd© nÕVtMm g_mdoe `m_Ü`o hmoVmo.

àíZ : 

1) 	Imbr {Xboë`m n[apñWVr_Ü`o gdm©V OmñV \$m`Xm  XoUmar n[apñWVr H$moUVr ? H$m?

	 a)	eoVH$è`m§Zr CƒXOm©À`m {~`m§UmMm dmna H$amdm ; ObqgMZ Am{U H¥${Ì_ IVm§Mm 
	 dmna H$é Z`o ?

	 b)	eoVH$è`m§Zr gd© gm_mÝ` {~`m§UmMm dmna H$amdm, ObqgMZ Am{U H¥${Ì_ IVm§Mm 
	 dmna H$amdm.

	 c)	eoVH$è`m§Zr CÀM XOm©À`m {~`m§UmMm dmna H$amdm, Ob{g§MZMm dmna H$amdm, 
	 H¥${Ì_ IVm§Mmhr dmna H$amdm Am{U {nH$ g§ajU nÕVrMm [ñdH$ma H$amdm.

CnH«$_ 12.1

OO 	VUm§nmgyZ à^m{dV Pmboë`m eoVmbm qH$dm ~mJobm ^oQ> Úm Ë`mMo AdbmoH$Z H$éZ Ë`mVrb 
[H$Q>H$, CnÐdr [H$Q>H$ `m gdmªMr EH$ `mXr ~Zdm.
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Vº$m 12.2 àmUr CËnmXrVm§Mo nmofU_yë` (eoH$S>odmar_Ü`o)

àmUr 
CËnm[XVo nmofH$KQ>H$ Q>¸o$dmar_Ü`o %

_oX à{WZo gmIa I{ZO   Ob OrdZgËdo

XÿY (Jm`) 3.60 4.00 4.50 0.70      87.20 B1, B2, B12, D, E

A§S>o 12.00 13.00 * 1.00      74.00 B2, D

_m§g 3.60 21.10 * 1.10      74.20 B2, B12,

_mgo 2.50 19.00 * 1.30      77.20   Zm`grZ, D,A

* A{Ve` H$_r à_mUmV CnbãY

AÞYmÝ` gmR>dU 
eoVr CËnmXZmVrb nXmWmªMr gmR>dU H$aVmZm _moR>o ZwH$gmZ hmoV AgVo. Ë`m ZwH$gmZrgmR>r 

H$maUr^yV O¡{dH$ KQ>H$ [H$Q>H$, CnÐdr [H$Q>H$, H$dH$, bhmZ àmUr, OrdmUy AO¡{dH$ KQ>H$ 
Anwao AmÐ©Vm à_mU, Vmn_mZ ho gd© KQ>H$ gmR>dU J¥hm_Ü`o AgVmV. ho gd© KQ>H$ nXmWm©Mm XOm© 
H$_r H$aVmV. dOZmV KQ>, Xþ~io A§Hw$aU, CËnm[XV nXmWm©Mm ~oa§J hmoUo Aem Jmoï>r hmoVmV Ë`m_wio 
~mOmam_Ü`o `m gd© bjUm§_wio nXmWm©Mr qH$_V H$_r hmoVo. `m gd© KQ>H$m§da {Z`§ÌU R>odÊ`mgmR>r 
`mo½` dmna Am{U CnMma VgoM gmR>dUJ¥hmMo {Z`moOZmË_H$ ì`dñWmnZ Ho$bo nm{hOo.

AÞYmÝ`m§Mr gmR>dU H$aÊ`mnydr© à{V~§YmË_H$ Am{U {Z`§ÌUmË_H$ nÕVtMm dmna 
^{dî`mgmR>r Ho$bm OmVmo. `m nÕVt_Ü`o gmR>dUmnydr© CËnm[XV nXmW© {Z`§{ÌV n[apñWVrV ñdÀN> 
H$aUo, Mm§Jë`m nÕVrZo gwH${dUo (n{hë`m§Xm gy`©àH$memV Am{U Xþgam gmdbr_Ü`o) Am{U YwamMm 
Cn`moJhr Ho$bm OmVmo Á`m_Ü`o agm`Zm§Mm dmna H$aVmV Am{U CnÐdr [H$Q>H$m§Zm Zï> H$aVmV.

àíZ : 

1) 	{nH$m§Mo g§ajU H$aÊ`mgmR>r AmnU à{V~§YmË_H$ nÕV VgoM O¡{dH$ {Z`§ÌU `mbm H$m 
_hËd XoVmo ?

2) 	AÞYmÝ`mMr gmR>dU H$aVmZm H$moUVo KQ>H$ Ë`m§À`m ZwH$gmZrg H$maUr^yV AgVmV ?

CnH«$_ 12.2

OO 	AÞYmÝ`o, S>mir Am{U Vob`wŠV {~`m `m§Zm EH${ÌV H$éZ Ë`m§À`m A§Hw$aU VgoM H$mnUr 
H$aÊ`mÀ`m F$Vw§Mr _m{hVr gm§Jm.
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12.2 newnmbZ

Jwao-T>moao `m§Mo d¡km{ZH$ nÜXVrZo ì`dñWmnZ åhUOo newnmbZ hmo`. `m_Ü`o AZoH$ nÕVtMm 
g_mdoe Ogo ImÚ nwa{dUo, àOmoËnmXZ, Am{U amoJ{Z`§ÌU. àmUr AmYmarV eoVr_Ü`o åh¡g, ~H$ar, 
_|T>r, Hw$¸$wQ>nmbZ Am{U _Ëñ`nmbZ. Oer bmoH$g§»`m dmT>Vo Vgo OrdZe¡br_Ü`o A_wbmJ« ~Xb 
hmoVmo Amho. Am{U _J XÿY, A§S>r, _m§g `m§À`m _mJUr_Ü`o dmT> hmoVo Amho. newnmbZmVyZ Am{W©H$ 
\$m`Xm {_i{dÊ`mgmR>r _mZdr ì`dhmamÀ`m à{V OmJéH$Vm Pmë`m_wio newnmbZ eoVr_Ü`o H$mhr 
ZdrZ g_ñ`m {Z_m©U Pmë`m Amho. `mgmR>r newnmbZ CËnmXZ dmT>dÊ`mgmR>r `m§V gwYmaUm H$aUo 
Amdí`H$ Amho.

15.2.1. newnmbZ eoVr

newnmbZmMo XmoZ CÔoe AmhoV EH$ XþYmgmR>r Am{U 

AmH¥$Vr 12.3 ^maVr` àOmVrVrb Jm`r

Xþgam eoVrH$m`m©gmR>r àmÊ`m§Zm nmiUo, Ogo Zm§JaUr H$aUo, 
_moQ> MmbdUo, AmoPo AmoT>Uo BË`mXr, ^maVr` nmird 
àmÊ`m§À`m _w»` XmoZ OmVr AmhVo. Jm` Bos indicus 
Am{U åh¡g Bos bubalis `m Xm oZ OmVr AmhoV.  
XþY XoUmè`m _mXr àmÊ`m§Zm XþYmar àmUr åhUVmV (S>oAar 
àmUr) Ooìhm H$m§hr àmUr eoVr H$m`m©gmR>r dmnaVmV Aem 
nmird àmÊ`m§Zm AmoPr AmoT>Umao àmUr Ago åhUVmV.

XÿY CËnmXZ ho H$m§hr à_mUmV XÿY ódU H$mbmdYr 
da Adb§~yZ AgVo. Á`mMm AW© Amho, dmgamÀ`m 
OÝ_mZ§Va XÿY CËnmXZmMm H$mbmdYr hmo`. aoS>qgYr,  
gmhrdmb, åhUyZ XÿY CËnmXZmMm H$mbmdYr XÿY 
ódU H$mbmdYr dmT>dyZ dmT>[dVm `oD$ eH$Vmo. {XK© 
H$mbmdYrgmR>r XÿY ódU H$mbmÀ`m {dXoer àOmVr 
Oem Ogu, ~«mD$Z pñdg `m§Mr {ZdS> Ho$br OmVo. Xoer àOmVr Á`mà_mUo aoS>qgYr, gm{hdmb  
(AmH¥$Vr 15.3) ̀ m_Ü`o amoJà{VH$maH$ eŠVr OmñV AgVo. Oa AmnU ̀ m XmoÝhr àOmVr _Ü`o g§H$a 
KS>dyZ AmUë`mg Amnë`mbm Ë`m§À`m g§VVr_Ü`o XmoÝhr Eo[ÀN>H$ JwUY_© nhmd`mg {_iVrb. 
Á`m_Ü`o {XK© H$mbmdYrMm XþY ódUH$mb Am{U amoJà{VH$ma eŠVr ho XmoÝhr Eo[ÀN>H$ JwUY_© 
g§VVr_Ü`o {_iVrb.
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àíZ :

1. 	àmÊ`m§À`m àOmVr_Ü`o gwYmaUm KS>dyZ AmUÊ`mgmR>r àm_w»`mZo H$moUË`m V§ÌmMm dmna 
Ho$bm OmVmo ? H$m?

CnH«$_ 12.3
OO OZmdao / àmÊ`m§Mo \$m_©da OmD$Z Imbrb Jmoï>tÀ`mH$S>o bj Úm.

OO 1) àmÊ`m§Mr g§»`m Am{U {d{^Þ OmVtMr g§»`m. 
2) {d{^Þ OmVrH$Sy>Z à{V{XZ {_iUmao XÿY.

Jm` Am{U åh¡g `m§À`mgmR>r em[aarH$ ñdÀN>Vm Am{U `mo½` {Zdmg `m§Mr Amdí`H$Vm 
AgVo. H$maU `mo½` ñdÀN>Vo_wio Am{U {Zdmg `m_wio Jm` Am{U åh¡g `m§Mo Amamo½` Mm§Jbo am[hbo 
Va AmnU ñdÀN> XþYmMo CËnmXZ KoD$ eH$Vmo. àmÊ`m§À`m e[aamdarb Jibobo Ho$g Am{U Yyi 
hQ>Ê`mgmR>r àmÊ`m§Mr {Z`{_V ñdÀN>Vm H$aUo Amdí`H$ Amho. Ë`m§Mo {Zdmg, nmD$g, CîUVm Am{U 
W§S>r `mnmgyZ gwa{jV Agbo nm{hOo. VgoM darb N>V Am{U àH$me_` `m JmoîQ>rhr AmdmgmV 
AgUo JaOoMo Amho. AmdmgmMr O{_Z {H$§dm \$aer WmoS>rer CVaVr Agmdr Ë`m_wio Vr OmJm gVV 
H$moaS>r Am{U ñdÀN> amhrb.

XÿY XoUmè`m àmÊ`m§Mr AmhmamMr Amdí`H$Vm XmoZ àH$maMr AgVo (a) EH$m àH$maMm Amhma  
Omo Ë`m§À`m Amamo½`mbm Zoh_r Mm§Jbo R>odrb (b) Xþgè`m àH$maMm Amhma Omo XÿYmMo CËnmXZ 
dmT>{db Aem Amhmam§Mr JaO XþYñÌdU H$mim_Ü`o AgVo. àmÊ`m§À`m Amhmam_Ü`o (c) _moR>o 
Mmam (V§Vy_` nXmW©) Á`m_Ü`o ^anya V§Vy§Mm g_mdoe AgVmo. Á`m_Ü`o V§Vy H$_r à_mUmV AgVmV 
VgoM  Á`m_Ü`o Cƒ XOm©Mr à{WZo Am{U BVa nmofH$ KQ>H$ AgVmV. àmÊ`m§Zm g_Vmob AmhmamMr 
JaO AgVo. Á`m_Ü`o `mo½` à_mUmV gd© nmofH$ KQ>H$m§Mm g_mdoe hr Ho$bm Amho. Á`m_wco XþYmar 
àmÊ`m§Mo Amamo½` `mo½` R>odVo Am{U XÿY CËnmXZmV dmT> Ho$br OmVo.

àmUr {d{^ÝZ àH$maÀ`m amoJm§Zr J«mgbobo Agy eH$VmV Á`m_wio Ë`m§À`m XÿY CËnmXZmMr j_Vm 
H$_r hmoD$ eH$Vo AWdm Ë`m§Zm _¥Ë ỳ ̀ oD$ eH$Vmo. EH$ {ZamoJr àmUr {Z`{_V ImV AgVmo Am{U Ë`mMr 
em[aarH$ aMZm gm_mÝ` AgVo. àmÊ`m§À`m_Ü`o namonOrdr XmoZ àH$maMo AgVmV. ~mønamonOrdr 
Am{U A§V: namonOrdr Ago AgVmV. ~mô` namonOrdr ËdModa AmT>iVmV Á`m_wio Ë`m§Zm ËdMm 
amoJ hmoVmV. A§V: namonOrdr Ogo H¥$_r Oo OR>a Am{U AmVS>o à^m{dV H$aVmV Am{U nU©{MnrQ> 
(Fluke) `H¥$Vmda n[aUm_ H$aVmV. 

gm§g{J©H$ amoJ ho OrdmUy Am{U {dfmUy `m_wio hmoVmo. åhUyZ Aem OZmdam§Zm OrdmUy Am{U 
{dfmUy g§g{J©V amoJm§nmgyZ gwa{jV R>odÊ`mgmR>r bgrH$aU Ho$bo OmVo.
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12.2.2 Hw$¸w$Q>nmbZ

Hw$¸w$Q>nmbZ ì`dgm`m_Ü`o nmird njr / H$m|~S>çm nmië`m OmVmV H$maU Ë`m§À`m _m§gmMo 
CËnmXZ Am{U A§S>çm§Mo CËnmXZ KoVbo OmVo. Hw$¸w$Q>nmbZ ì`dgm`m_Ü`o gwYmarV H$m|~S>çm§À`m 
OmVr [dH$[gV Ho$ë`m OmVmV. A§S>r XoUmar H$m|~S>r A§S>çmÀ`m CËnmXZmgmR>r nmibr OmVo Ë`mbm 
bo`a Hw$¸$wQ>nmbZ Ago åhUVmV. VgoM H$mo§~S>çmMo _m§g CËnmXZmgmR>r Á`m H$m|~S>çm§Zm {dH$[gV 
Ho$bo OmVo Ë`mbm ~«m`bg© Ago åhUVmV.

BpÀN>V JwUY_mªgmR>r H$m|~S>çm§À`m Zd-ZdrZ OmVr àOmoËnmXZ / g§H$a nÕVrZo {dH$[gV Ho$ë`m 
OmVmV. ZdrZ OmVr {dH$[gV H$aÊ`mgmR>r ̂ maVr` Ogo Egrb Am{U {dXoer boJhmZ© ̀ m§À`m§V gwYmarV 
OmVr {_i{dÊ`mgmR>r g§H$a KS>dyZ AmUbm OmVmo. Z{dZ OmVr_Yrb BpÀN>V JwUY_© :

1) 	{nbm§Mr g§»`m Am{U XOm©

2) 	ì`dgm[`H$ CËnmXZmgmR>r H$_r C§MrÀ`m ~«m°`ba H$m|~S>çmMm dmna H$aVmV.

3) 	CÝhmù`mMr AZwHy$bZ j_Vm / Cƒ Vmn_mZ ghZ H$aÊ`mMr j_Vm.

4) 	XoI^mbrgmR>r H$_r IMm©Mr Amdí`H$Vm.

5) 	A§S>r XoUmar Am{U AmH$mamZo bhmZ AgUmar H$m|~S>r H¥$fr CËnmXZmnmgyZ {_iUmè`m 
ñdñV V§Vy_` AmhmamMm Cn^moJ H$aUmar Agmdr.

Egob boJhmZ©
AmH¥$Vr 12.4  

àíZ :

1.	 Imbrb dmŠ`mMo {ddoMZ H$am.

""ho gm§JÊ`mg AmZ§X hmoVmo H$s, ^maVmVrb Hw$¸w$Q>nmbZ ho Aën  V§Vy_` ImÚ nXmWmªMo Cƒ 
nmofH$ àmÊ`m§À`m à{WZo`wº$ AmhmamV énm§Va H$aVo d `m_Ü`o Vr j_Vm Amho. Aën V§Vy_` nXmW© 
_Zwî`mbm Cn`moJr ZgVmV.''
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A§S>r Am{U ~«m°`baMo CËnmXZ

~«m°`baÀ`m {nbm§Zm Cƒ OrdZgËd `wº$ Amhma Ë`m§À`m dmT>rÀ`m XamgmR>r Am{U Cƒ 
Amhma XjVm åhUyZ {Xbm OmVmo. Ë`m§Mm _¥Ë`y Xa H$_r H$aÊ`mg Am{U n§I VgoM _m§gmMr 
JwUdÎmm dmT>dÊ`mgmR>r gmdYmZVm ~miJbr OmVo. Ë`m§Zm ~«m°`ba åhUyZM dmT>[dbo OmVo qH$dm 
{Z_m©U Ho$bo OmVo Am{U ~mOmamV _m§gmgmR>rM nmR>[dbo OmVo. 

Hw$¸w$Q>nmbZm_Ü`o Mm§Jë`m CËnmXZmgmR>r CËH¥$ï> ì`dñWmnZ _hËdmMo Amho. Ë`m_Ü`o Vmn_mZ 
{Z`§ÌU Am{U ñdÀN>Vm, AmhmamMr JwUdÎmm {Q>H${dUo `m gd© Jmoï>tMr Hw$¸w$Q>nmbZ {Zdmgm_Ü`o 
g_mdoe hmoVmo. VgoM `m~amo~a amoJ Am{U {H$Q>H$m§À`mda {Z`§ÌU d Ë`mnmgyZ ~Mmd `mgwÜXm Jmoï>r 
g_m{dï> AmhoV.

~«m°`ba H$mo~§S>çm§gmR>r {Zdmg, nmofU Am{U n`m©daUr` Amdí`H$Vm bo`g© H$m|~S>çm§nojm 
WmoS>çm {^Þ AgVmV. ~«m°`ba H$m|~S>çm§gmR>r aoeZ (àË`oH$ {XdgmMm Amhma) hm àmoQ>rZ`wº$ d 
_oX n`m©ßV à_mUmV {Xbm OmVmo. Hw$¸w$Q>nmbZmÀ`m Amhmam_Ü`o OrdZgËd A Am{U K Mo à_mU 
A{VarŠV R>odbo OmVo.

Hw$¸$Q>nmbZm§_Yrb H$mo§~S>çm AZoH$ {dfmUy OrdmUy, H$dH$, namonOrdr Am{U nmofH$ KQ>H$m§À`m 
H$_Vao_wio amoJr ~ZVmV. Ë`mgmR>r Ë`m§À`m {Zdmgr `mo½` ñdÀN>Vm, Amamo½` ajUmW© Ord O§VynmgyZ 
¿`md`mMr I~aXmar, [H$Q>H$ZmeH$m§Mr doimodoir \$dmaUr Amdí`H$ Amho. VgoM H$m|~S>çm§Zm 
amoJm§nmgyZ dmM[dÊ`mgmR>r bgrH$aUmMr {ZVm§V Amdí`H$Vm Amho. ̀ m Aem gmdYmZVo_wio amoJmÀ`m 
àgmarV hmoÊ`mZo Hw$¸$Q>nmbZmMr hmoUmar hmZr H$_r AgVo.

àíZ : 	

1) newnmbZ Am{U Hw$¸w$Q>nmbZ ì`dñWmnZm_Ü`o H$m` g_mZVm Amho ?

2) ~«m°`ba Am{U A§S>r XoUmè`m bo`g©_Yrb ì`dñWmnZ \$aH$ gm§Jm ?

CnH«$_ 12.4
OO Odirb Hw$ŠHw$Q>nmbZ H|$Ðmbm ̂ oQ> Úm, VoWrb {d{^ÝZ OmVtMo AdbmoH$Z H$am Am{U Ë`m§À`m 

{XdgmÀ`m aoeZ, Amhma, Ë`m§À`m {ZdmgmMr Am{U àH$me gw{dYm§Mr _m{hVr {_idm. 
dmT>Umè`m H$m|~S>rÀ`m {nbm§Zm, bo`g© Am{U ~«m`bg©Zm AmoiIm.

12.2.3 _Ëñ`nmbZ

Amnë`m AmhmamVrb ̂ anwa à{WZ ẁŠV Amhma / AÝZnXmW© åhUOo _mgm hmò . _Ëñ`nmbZm_Ü ò 
na`wº$ _mgo, H$dM`wŠV _mgo (eob{\$e) Ogo àm°Z Am{U _mobyñH$m `m§Mmhr g_mdoe hmoVmo. _mgo 
{_i{dÊ`mÀ`m XmoZ nÕVr AmhoV. Ë`mn¡H$s EH$ åhUOo Z¡g{J©H$ ómoV Amho. Ë`mbm _mgo nH$S>Uo 
åhUVmV Am{U Xþgam ómoV åhUOo _Ëñ`nmbZ Amho. (_Ëñ` g§dY©Z)
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_mgo ̀ m§Zm ObñÌmoV hm g_wÐ {H$§dm JmoS>o nmUr AgVmo CXmhaUmW© ZXr Am{U Vbmd. _Ëñ`nmbZ 
ho gm_mÝ`nUo _mgo nH$Sy>Z {H$§dm Ë`m§Mo g§dY©Z g_wÐm_Ü`o {H$§dm JmoS>>çm nmÊ`mVrb n[ag§ñWo_Ü`o 
Ho$bo OmVo.

12.2.3. (i) g_wÐmVrb _mgo_mar

^maVmVrb g_wÐmVrb _mgo_mar ómoVm_Ü ò 7500 {H$._r. gmJar {H$Zmam Am{U Imobda g_wÐmMm 
g_mdoe hmoVmo. {_lrV _mgo g§dY©Z nÕVr_Ü`o EH$ g_ñ`m Amho H$s `mVrb {H$Ë`oH$ _mgo Ho$di 
nmdgmù`m§V g§dY©Z Ho$bo OmVmV. Oar _mem§Mo ~rO O§JbmVyZ O_m Ho$bo Am{U Vo BVa àOmVr 
~amo~a {_gibo OmD$ eH$Vo. _mgo g§dY©Z H$aVmZm Cƒ JwUdÎmm Agbobo _mem§Mo ~rO CnbãY 
ZgUo hr EH$ _moR>r g_ñ`m Amho. `m g_ñ`m§Mo {ZdmaU H$aÊ`mgmR>r AZoH$ nÕVr emoYë`m OmV 
AmhoV. Vbmdm§_Ü`o _mem§Mo g§dY©Z hm_mo©ZMm Cn`moJ H$éZ Ho$bo OmD$ eH$Vo. `m_wio ewÕ _mem§Mo 
{~O n`m©á EopÀN>H$ à_mUmV àmá hmoB©b. 

à{gÕ gm_wÐrH$ _mgo `m§À`m OmVr_Ü`o nm°_\«o$Q>, _°H$aob, Qw>Zm, g°aS>mB©Zg Am{U _w§~B© ~XH$ 
(~m±~o S>H$) `m gdmªMm g_mdoe hmoVmo. gm_w[ÐH$ _mgo nH$S>Ê`mgmR>r {d{^Þ àH$maÀ`m Omù`m§Mm 
Am{U _mgo nH$S>Ê`mÀ`m Zmdm§Mm dmna Ho$bm OmVmo. g°Q>obmB©Q>  (CnJ«h) Am{U à{VÜdZr {Z_m©U 
H$aUmao `§Ì `m CnH$aUm§Mm Cn`moJ Iwë`m g_wÐmVrb _mgo `m§Mm _moR>m g_yh emoYÊ`mgmR>r Ho$bm 
OmVmo. VgoM `m `§Ìm§À`m gyMZm§Mm Cn`moJ H$éZ _mgm CËnmXZ dmT>{dbo OmD$ eH$Vo.

H$m§hr Am{W©H$ _hËd AgUmè`m gm_wÐrH$ _mgo `m§Mo g§dY©Z g_wÐm_Ü`ohr Ho$bo OmVo. `m_Ü`o 
na`wŠV _mgo CXmhaUmW© _wboQ>g, ^oQ>H$s, nb©ñnm°Q>g H$dMYmar _mgo Ogo qPJm (àm°Z) AmH¥$Vr 
12.5, _ñgbg Am{U S>m°`ñQ>a `m§ ~amo~a g_wÐVU g_m{dï> hmoVmV. Am°`ñQ>aMo g§dY©Z _moVr 
àmá H$aÊ`mgmR>r Ho$bo OmVo.

nrZg _moZS>moZ 

(g_wÐ)

_°H«$mo~«°ÝMr`_ amoPZ~Ju 

(JmoS>onmUr)

AmH¥$Vr 12.5 JmoS>o nmUr Am{U g_wÐ qPJo

AmH¥$Vr 15.5 JmoS>o nmÊ`mVrb Am{U g_wÐmVrb qPJo àm°Z ^{dî`mV gm_wÐrH$ _mgo ^m§S>ma 
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Zï> Pmbo Va A{V[aŠV _mgo _mJUr `m _mem§Zm g§dY©Z H$éZ hmoD$ eHo$b `m nÜXVrbm _oarH$ëMa 
Ago åhUVmV.

12.2.3 (ii) A§V: ñWmZr _mgo_mar

JmoS>çm nmÊ`mÀ`m ómoVm_Ü`o H$mbdm, Vbmd, Obme` Am{U ZÚm `m§Mm g_mdoe hmoVmo. 
qH$[MV ImaQ> nmÊ`mMo g§dY©Z, OoWo g_wÐOb Am{U JmoS>o nmUr `m§Mo {_lU hmoVo. Vo AmhoV. 
ZXrMo _wI Am{U nmÊ`mMo gamoda ho A{Ve` _hËdmMo _Ëñ` ^m§S>ma Amho. A§V:ñWmZr ómoVm§nmgyZ 
_mgo CËnmXZ OmñVrV OmñV Obg§dY©ZÛmao Ho$bo OmVo.

_mem§Mo g§dY©Z H$m§hr doim YmÝ`m§Mo {nH$m~amo~a Ho$bo OmVo. åhUyZ _mgo ^mVmÀ`m eoVmV 
dmT>{dbo OmVmV. A{YH$V_ _mem§Mo g§dY©Z ho _mgo g§dY©Z V§Ì Ho$bo OmVo. `m à{H«$`o_Ü`o Xoer/ 
ñWm{ZH$ Am{U Am`mVr àH$ma _mem§Mmhr à`moJ Ho$bm OmVmo.

`m à{H«$`o_Ü`o EH$mM Vbmdm_Ü`o nmM AWdm ghm _mem§À`m {d{dY àOmVtMm EH${ÌV à`moJ 
Ho$bm OmVmo `m_Ü`o Ago _mgo {ZdS>bo OmVmV H$s Ë`m§À`m_Ü`o AmhmamgmR>r ñnYm© ZH$mo Ë`m§Mm 
Amhma {^Þ-{^Þ Agmdm. `mMm n[aUm_ åhUyZ g§nyU© VbmdmÀ`m àË`oH$ ^mJm_Ü`o CnbãY 
AmhmamMm à`moJ hmoVmo. H$Q>bm _mgo nmÊ`mÀ`m n¥ð>^mJmdarb Amhma KoVmV. amohÿ _mgo nmÊ`mÀ`m 
_Yrb ^mJmVyZ AÞ KoVmV Am{U {_«Jb Am{U H$m°_Z H$mn© nmÊ`mÀ`m Imbrb ñVamVyZ Amnbm 
Amhma KoVmV Am{U J«mg H$mn© _mgo g_wÐmVrb VU hm Amhma KoVmV (AmH¥$Vr 12.6) gd© àOmVr  
EH$Ì `oD$Z ñnYm© Z H$aVm VbmdmVrb AÞ KoD$ eH$VmV Ë`m_wio Vù`mVrb _mem§À`m CËnmXZmV 
dmT> hmoVo. 

AmH¥$Vr 12.6   1) H$Q>bm   2) M§Xoar H$mn©  3) amohÿ  4) J«mg H$mn©   5) {_«Jb  6) H$m°_Z H$mn©
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àíZ :

1.	 _mgo H$go {_iVmV ?

2.	 {_{lV _mgo g§dY©ZmMo \$m`Xo H$moUVo ?

CnH«$_ 12.5

OO 	_ËgnmbZ H|$Ðmbm _mím§mÀ`m àOZZ H$mimV ^oQ> Úm Am{U Imbrb JmoîQ>tMo  

AmH$bZ H$am.

1) 	VbmdmVrb _mem§À`m {d{^Þ àOmVr.

2) 	Vbmdm§Mo àH$ma

3) 	_Ëñ`nmbZ H|$ÐmVrb AmhmamVrb nmofH$ KQ>H$.

4) 	_Ëñ`nmbZ H|$ÐmMr CËnmXZ j_Vm emoYyZ H$mT>m.

12.2.4. _Y_mernmbZ

_YmMm Cn`moJ gd©Ì Ho$bm OmVmo. ̀ mgmR>r 

AmH¥$Vr 12.7 (a) _Y_metÀ`m N>Vm§Mr _YwdmQ>rH$m_Ü`o 

ì`dñWm (b) _Y {ZîH$f©H$

_Y_mer nmbZ hm EH$ H¥$fr CÚmoJ ~Zbm 
Amho. _Y_mernmbZ `m_Ü`o ^m §S >db  
H$_r AgVo. ̀ mgmR>r eoVH$ar ̀ mbm A{V[aŠV 
Am {W ©H $  \ $ m`ÚmM o  gmYZ _mZVmV.  
_Y_merÀ`m _Ym{edm` _oUmMm Cn`moJhr 
{d{dY Am¡fY {Z{_©Vr_Ü`o Ho$bm OmVmo.

ì`mdgm[`H$ ñVamda _Y CËnmXZmgmR>r 
Xoer OmVrÀ`m _Y_merMm dmna H$aVmV CXmhaUmW© Enrg goaoZm B§S>rH$m gm_mÝ`nUo ̀ mbm ̂ maVr` _Y_mer 
åhUVmV. Enrg S>moñgQ>r (am°H$ ~r) Am{U Enrg ßbmoar (bhmZ _Y_mer) VgoM BQ>m{b`Z _Y_mer Enrg  
_obr\o$am `m gdmªMm dmna _YmMo ì`dgm[`H$ CËnmXZ dmT>[dÊ`mgmR>r Ho$bm OmVmo.
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BQ>m{b`Z _Y_mer_Ü ò Cƒ _Y EH$Ì H$aÊ`mMo gm_Ï ©̀ AgVo. Vr _Y_mer H$_r X§e H$aVmV. 
Ë`m _Y_mem {ZYm©arV N>Vm_Ü ò {XK© H$mbmdYrn ª̀V amhþ eH$VmV Am{U àOZZ hr Mm§Jë`m àH$mao H$é 
eH$VmV. ì`mdgm[`H$ _Y CËnmXZmgmR>r _YdmQ>rH$m Am[U _Y_mer \$m_© ̀ m§Mr {Z{_©Vr Ho$br Amho.

_YmMm XOm© Am{U _wë` dZñnVtMm àXoe AWdm \w$bo `m§À`mda Adb§~yZ AgVmo. _Y_mer 
\w$bm§nmgyZ _Y Am{U namJH$U EH$Ì H$aVmV. _YmMm ñdmX AWdm Md hr VoWrb àXoe H$moUË`m 
dZñnVtZr _w~bH$ Amho Am{U \w$bm§Mm àH$ma H$moUVm Amho `mdéZ R>aVo. 

àíZ : 

1. 	_Y  CËnmXZmgmR>r _Y_mer_Ü`o H$moUVo EopÀN>H$ JwUY_© Agbo nm{hOoV ?

2. 	MmamHw$aU qH$dm Jwao MaUo àXoe _Y CËnmXZmgmR>r H$gm g§~§[YV Amho ? Am{U MmamHw$aU 
qH$dm Jwao MaUo àXoe åhUOo H$m` ?

 `mdéZ Vwåhr H$m` {eH$bmV

OO 	{nH$m§gmR>r AZoH$ nmofH$ KQ>H$m§Mr Amdí`H$Vm AgVo. Ë`mn¡H$s H$m§hr nmofH$  KQ>H$m§Mr _moR>çm 

à_mUmV Amdí`H$Vm AgVo Ë`mbm _moR>o nmofH$ AÞ KQ>H$ åhUVmV. VgoM H$m§hr nmofH$ 

KQ>H$m§Mr Amnë`mbm H$_r à_mUmV Amdí`H$Vm AgVo Ë`mbm gwú_ nmofH$ AÞ KQ>H$ Ago 

åhUVmV.

OO 	Z¡g{J©H$ IVo Am{U H¥${Ì_ IVo hrM _w»`V: dZñnVrZm nmofH$ KQ>H$ nwa{dUmao  

ómoV AmhoV.

OO 	g|[Ð` eoVr åhUOo Á`m eoVr_Ü`o agm`Zm§Mm H$_r dmna qH$dm H¥${Ì_ IVm§Mm H$_r dmna, 

VgoM VUZmeH$, {H$Q>H$ZmH$ ̀ m§Mmhr H$_r dmna qH$dm nyU©V: ̀ m Jmoï>tMm eoVrV nyU©V: dmna 

~§X AgUo Ë`m~amo~aM OmñVrVOmñV g|Ðr` IVm§Mm dmna, eoVrVrb Q>mH$mD§$Mm nwZdm©na 

Am{U O¡{dH$ _mÜ`_m§Mmhr dmna H$aUo `m gdmªMm n[aUm_ {ZamoJr {nH$m§À`m dmT>rgmR>r 
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hmoVmo. 

OO 	{_l {nHo$ H$mT>Ê`mMr nÕVr_Ü`o {d{eï> eoVm_Ü`o eoVr Ho$br OmVo Ë`m_Ü`o {nH$m§Mo CËnmXZ 

Am{U newnmbZ `m§Zm MmbZm XoUo `m gdmªMm g_mdoe hmoVmo.

OO 	{_l {nHo$ H$mT>Ê`mMr nÕVr åhUOo EH$mM eoVm_Ü`o  XmoZ qH$dm Ë`mnojm OmñV  

{nH$o dmT>{dUo.

OO 	XmoZ qH$dm Ë`mnojm OmñV {nHo$ R>am{dH$ gmaUr nÕVr_Ü`o dmT>{dUo `mbmM Am§Va{nHo$ 

H$mT>Ê`mMr nÕV Ago åhUVmV.

OO 	EH$mM eoVm_Ü ò {d{^Þ {nH$m§Zm nyd© {Z`mo{OV à_mUo AZwH«$_o dmT>{dUo ̀ mbmM AmirnmirZo 

{nHo$ KoUo Ago åhUVmV.

OO 	Cƒ CËnmXZ , Cƒ XOm©Mr JwUdVm, O¡{dH$ d AO¡{dH$ KQ>H$m§{damoYmV amoJà{VH$ma eŠVr, 

Aën n[anŠdZ H$mb Am{U ~XbË`m n[apñWVrgmR>r AZwHy$b Am{U EopÀN>H$ {nH$moËnmXZ 

Am{U _moVr ì`dñWmnZ emó JwUm§gmR>r / JwUY_mªgmR>r OmVr_Ü`o gwYmaUoMr JaO Amho. 

OO 	eoVmVrb àmÊ`m§gmR>r / OZmdmam§gmR>r ̀ mo½` H$miOr Am{U ì`dñWmnZ Ogo {Zdmam, Amhma, 

àOZZ Am{U amoJmbm {damoY Am{U {Z`§ÌU `mbmMo newnmbZ Ago åhUVmV. 

OO 	Hw$ w̧$Q>nmbZ H|$Ðm_Ü ò nmird njm§Zm dmT>{dbo OmVo. Hw$ w̧$Q>nmbZ CËnmXZm§V A§S>çmMo CËnmXZ 

Am{U ~«m°`ba CËnmXZ _m§gmgmR>r Ho$bo OmVo.

OO 	Hw$¸w$Q>nmbZ H|$ÐmVrb CËnmXZ dmT>dÊ`mgmR>r gwYmarV OmVtÀ`m {Z{_©VrgmR>r ̂ maVr` Am{U 

{dXoer OmVr_Ü`o g§H$a KS>dyZ AmUbm OmVmo.

OO 	_mem§Mo CËnmXZ g_wÐmÀ`m ómoVm§nmgyZ Am{U A§V:ñWmZr ómoVm§nmgyZ {_i[dbo OmVo.

OO 	_mem§Mo CËnmXZ dmT>[dÊ`mgmR>r Vo g_wÐ Am{U A§V: ñWmZr n[ag§ñWoMm dmna Ho$bm OmVmo.

OO 	g_wÐmVrb _mgo _mem§À`m Omù`mnmgyZ, àË òH$ ÜdZrdY©H$ ̀ §Ì Am{U CnJ«h ̀ m§À`m ghmæ`mZo 

nH$S>bo OmVo.

OO 	{_l _mgo g§dY©Z nÜXVrMm Cn`moJ _Ëñ`nmbZmgmR>r dmné eH$Vm.
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{dkmZ ImÚ ómoVm§_Yrb gwYmaUm

OO 	_Y_mer nmbZ ho _Y Am{U _oU {_i{dÊ`mgmR>r Ho$bo OmVo.

  ñdmÜ`m` 

1) 	{nH$m§VyZ {_iUmè`m CËnmXZm§_Ü`o A{YH$ CËnÞ {Z_m©U hmoVo Ë`mn¡H$s EH$m nÕVrMo  
dU©Z H$am.

2) 	Z¡g{J©H$ IVo Am{U H¥${Ì_ IVo eoVmV H$m dmnamdrV ?

3) 	Am§Va{nHo$ Am{U AmirnmirZo {nHo$ H$mT>Ê`mÀ`m nÕVr_Ü`o \$m`Xo H$moUVo ?

4) 	AZwd§{eH$ AXbm~Xb åhUOo H$m` ? H¥$fr nÕVr_Ü`o `mMm H$gm Cn`moJ hmoVmo ?

5) 	gmR>dU J¥hm§_Ü`o AÞYmÝ`mMo H$go ZwH$gmZ hmoVo ?

6) 	eoVH$è`m§Zm newnmbZ à{H«$`m H$er \$m`Xoera R>aVo ?

7) 	newnmbZm§Mo \$m`Xo H$moUVo ?

8)	 CËnmXZ dmT>[dÊ`mgmR>r Hw$ w̧$Q>nmbZ, _Ëñ`nmbZ Am{U _Y_mer nmbZ ̀ m§À`m_Ü ò H$m` 
gmå` Amho ?

9) 	_mgo_mar, _oarH$ëMa Am{U Obg§dY©Z `m§Vrb \$aH$ {bhm.

*****
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{dkmZ CÎmao

CÎmao
^mJ - 2

àH$aU 3
	 4.	 (a)	 MgCl2

		  (b)	 CaO
		  (c)	 Cu (NO3)2

		  (d)	 AlCl3

		  (e)	 CaCO3

	 5.	 (a)	 H°$pëe`_, Am°ŠgrOZ
  		  (b)	 h¡S´>moOZ, ~«mo_rZ
		  (c)	 gmoS>r`_, h¡S´>moOZ, H$m~©Z Am{U Am°pŠgOZ
		  (d)	 nmoQ>°{e`_, gë\$a Am{U Am°ŠgrOZ

 	 6.	 (a)	 26 g
	 	 (b)	 256 g
		  (c)	 124 g
		  (d)	 36.5 g
		  (e)	 63 g

àH$aU 4
	 10.	 80.006
	 11.	 = 90% , 10% 
      12.	 YmaUmeŠVr =1, KQ>H$mMo Zm§d {bWr`_ Amho.

	 13.	 AUwdñVw_mZm§H$ X =12, Y=14                g§§~§Y - g_ñWm{ZH$

	 14.	 (a)    F 	 (b) F		  (c)  T		 (d)  F
	 15. 	 (a)  3		 (b)  x		 (c)  x		 (d)  x
	 16.	 (a)  x		 (b)  x		 (c)  3		 (d)  x
	 17.	 (a)  x		 (b) 3		 (c)  x		 (d)  x
	 18.	 (a)  x		 (b)  x		 (c)  x		 (d)  3            
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{dkmZ CÎmao

AUwH«$_m§H$
AUwdñVw_mZm§H

g§»`m
Ý`yQ´>m°ÝgMr
g§»`m

àmoQ>m°ÝgMr
g§»`m

BboŠQ´>m°ÝgMr
g§»`m

AmpÊdH$
àOmVrMo

Zm§d   

9 19 10 9 9 âbmoarZ

16 32 16 16 16 gë\$a

12 24 12 12 12 _°¾o{e`_

01 2 01 1 01 S>`wQ>oar`_

01 1 0 1 0 àmoQ>r`_

19.

àH$aU 9

3. 	9.8 N

12. n¥Ïdrdarb dOZ 98 N Amho Am{U M§Ðmda 16.3 N Amho.

13. OmñVrV OmñV C§Mr 122.5 m _r Amho Am{U EHy$U doi =5S+5S= 10S 

14. 19.6 m/s

15. OmñVrV OmñV C§Mr = 80 _r, EHy$U {dñWmnZ =0, EHy$U 

		 AmH«${_bobobo A§Va = 160 _r.

16.	JwéËdmH$f©Ur` Omoa = 53.56 x 1032 N

17. 4S,  _mÏ`mnmgyZ 80 _r.

18. gwédmVrMm doJ = 29.4 m s-1, C§Mr = 44.1m, M|Sy> 4 S Z§Va 4.9 m. C§Mrda Agob 
		  qH$dm VimnmgyZ 39.2 m C§Mr da Agob.

21. dñVy ~ySy> eHo$b.

22. n°Ho$Q> ~wSy> eHo$b. {dñWm{nV Pmboë`m nmÊ`mMo dOZ 350 gm.
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{dkmZ CÎmao

    

àH$aU 10

2.	 eyÝ`

4.	 -210 J

5.	 eyÝ`

9. 	9 x 108J

10.	2000 J, 1000 J

11. eyÝ`

14.	5.4 x 107J

17.	208333.3,  3 J

18.	(i)  	 eyÝ`

		 (ii)  	YZ  

		 (iii) 	G$U

20.	7.2 x 107J

àH$aU 11

7.	 17.2m, 0.0172m

8.	 18.55

9.	 6000

13.	 11.47S

14.	 22,600Hz
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